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1 Use of pteridine derivatives for the treatnent of

i ncreased intracrani al. pressure, secondary ischem a,
and di sorders associated with an increased |evel of
cytotoxxi c reactive oxygen species 5 The present
invention refers to the use of pteridine derivatives
for the treatment of increased intracranial pressure
and/ or secondary ischema. In particular, these

U @ftptéihcﬁﬁe déiﬁ"atl\\/é%tfbi“ @8 tiehehehder 1E@1'Eas@ﬂ 11ﬁf'af:?aﬁfal g%ssule secondauy
ease ure ause

tracrani

iRl b g O GPERRET Yiln< T VR SHHE ofeave xygen
sptig® rel ates to the use of pteridine derl vatives for

the treatnment of a disorder associated with an

i ncreased | evel of cytotoxic, 10 reactive oxygen
T, BEERY  IMYEQReefeEs 1Y 4hsh Ui PL PFridins) elfVéHﬁ"rSnéj'athﬁé}'eéffme“t of
inpiehded cntigadridl pesbicemdiirabadndyry chettie ldnpdréahlarStite pteridine
ddriVErided %}16@&9&& ak effe&%qlegﬁ?e% bininleeh&ﬁ &ﬁ‘ﬂ&%ﬁfﬁ%b%gme caused by

osp It S IS conservative
clwé WIBO-pHpbEatrgR2 (GRd)- ﬂihé lﬂYRE‘itla@zﬁ‘@Q ishatasdpdhe ase ﬁfg pteridine
ddieatilves Tputhy tiestndent 684 divaidedassecified Whparindi@e0 el of cytotoxic

w%gggbgg&Bnglﬂ's yi el ds an approxi mate nunber of

W cases each year, a sizeable proportion of
whi ch suffers fromsignificant lon, --term

- Taisal brainiigjary FBIMelgsd) rﬁtgdSlq:ﬁLbh@ heth Beot¥m ‘glo@ﬂly lIﬂi tHeUnited

Staéegtth%%#&&&%g &e El\l\ge%n a@%&ep%& S ac!mcj’ﬁ cP t%s%als ﬁs cHléservat:vely

consi I njur
esczxma@srﬂabe ARhpaid 88.00Pperlatien canyl tlil@smcud@maxﬁ ipergtiating head injury is

es@lsﬁteawaéi mp@k tdmmdorpa Mafi . rrﬁls@wmsaeﬁi apptdximhtB @umber of 500,000
nvi ron
LS B Seah ", PR B8R 87 P S o B A g o
dishbiiities In a closed CCT the skull renmmins intact, and
t he prl mary darrage of the brain (trauma) is

ter b oca i ons. su as cont usi,o
FiRBbE SrraeoBR art of PRy itef Derinihed BuReet Soh e iR oTs. An
ophiGL DI erasiyletod 40 e darivigey, int wigel Mer canstirdl pergsges|(Bura mater) is
m%ﬁﬁ*béll@taaé‘sﬁjo d aad ther Gk i’salhocfo\ﬁtaQ? Wﬁsﬁlbofﬂmrbﬁnent through this

acco ni ed n ar g rticul
oEEgLS e, an gaéb? Yialed i3 gih of iy g Srain tssue debris.
Incedlbsetd 10T the ekﬂhrﬂmaymsbhmad amigthe atitreryaddnoaps of theclnia{trakma) is

hg*ae@{: %ﬁoi))w@:al ﬂ:‘sﬂl 5R§0a saébglgfsﬁﬂk” gth'e& toﬂ(as Caﬂg)%p l4ftbuse cerebral

0qQd and |sc en a.
tisspe dmage. JhiscBHBAaPra gueesso F%ﬁ@ewl@pa%%lb&e ﬁ%fﬁ@iv%ﬁgular and
refpinees siegrebear it Gcdnpaniddniy eadiry ddneaged)t inapartiailal necrosis,

apBét%?? “Ja‘émQ ENVEA ;éESEE‘ 91169811 eaml]@o @Pc%ﬂéﬁg b‘i’Jédﬁq%n af6iGins DY Gerebral

bipes walélman rib‘eruﬂzﬁdeg'steieéulempyf erebrah blagdnflow sagdt isghgmia. Edema,

bléBélﬁﬁgl ;ﬁﬂdemaﬁ@tb@c fcﬁ%@tebﬁl Blowd d@lﬂ&@saﬁlsgﬁbe&i%ahﬂmg p@@@ss@@lcad to
t he increase

| .amt IﬂoéreaSH agetr@tﬁicgﬁn Jblrpé%sg%rF gec%g ggmp% Sopl Jens?tlont PN décur tue to

the deteidsnll daapailhisdamepesin lgtmxaraﬁ privesucte SIGPY ¢ g tofn result in
pRA OB cRB FesPRAGH B&restion ARH ViRis &8h b8 1i€4LthréRerSiedel N Burthermore,

rces as, a. . .
the ?ncrcase &mné intracranial pressure can also lead to further secondary brain damages
such as the destruction of axons and dendnites of nerve cells due to shearing forces as a
result of increased ICP and thus to irreversible permanent disorders of cerebral function of

a sensory, motor or intellectual type.
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35 result of increased ICP and thus to irreversible

per manent di sorders of cerebral function of a

sensory, notor or intellectual type. 2 Up to present,

no drug i s known that can be used for |owering the

intracranial pressure or f di m ni shing the

detrinental effects associated with the increase in

the intracranial pressure. The pharnaceuti cal
Uppppesahes drbgis havwe thaean de soxd foetbwerning oy intradradal pressure or
fchﬁrHJms‘ﬁh@nﬂhe %E]rﬁg{tﬁl ffff’eg ;ﬁﬁ&lzﬁ‘%@ lvh'ﬁ' ¥eli crEfsteeiﬁ ﬁqQ 1ﬁ@a%rama]

prevenlé’no e cel , In particu
prawsaien [9¢ nhamragaicat apareachghinah heyechgea %%Cl!i@édﬂd%i’ﬂylm“o“ with
cebfigicarctiahag fnasfeatiusivelypdter o U pateation bf h9:19qMth, in particular to

o SSEE bERRGRRS Sy il SA0LNL BEOAEL) KA WERbor the
Yy nerv
functional disorders after cranio- cerebral d| sorders

F&Yezdaﬂiﬂ:leblﬂfs rp@tehhes iogrgnatde@cshuaﬁ te€luke dRRGINNE BEPRLIves f01 the
cord goth t he xant hin

“ed’-g‘P?f@ é’tf iS¢ %hy s‘}ﬁr ! iiz],%argslaﬂg' gxlll]Ctl%fI§le(§t 8?1 afeet Hatio terebral
disqyidrb by indwbiorg tﬂ‘#éomﬁﬁlpmﬂf celhdanaginskes iadicglaj Acdopding to this US

ARG, ﬂﬁeiﬁﬂthlﬂ@qeﬁpﬂﬁﬁﬁsd@ﬂﬁed Mhdibtht st Qf @t%hﬂ Yrﬂﬁlﬁﬁ'on of the

o Bt el reseiary et it B s o B irogie
cellb o€ theeblaing 1.a. exdctly pi itteise ywofcelhaypes plag haivagorc af which has been
oHREDEE RS E T Wﬁﬂlﬁ:n y 3¢ ‘fxgﬁmgﬂ%éwlé‘al?v wahg%lgzl{cﬁ%gé rrg the death of

tissue In tne course o Srft mat1 c
cenabraf fgsugsdh the OUFF %ﬁ%@ﬁ%eﬁwv YPASE97 40 785 and 197
54 573 as well as the PCT application WO 99/29346
il asén%eo%feﬁe%g{gpg fifed!367 Ab Post oM SPSAPIAS ag well as the PCT

antagonj sts Cl um channel ant gg%,gl sts for
appHeasPn YO c@/@éf‘éld‘%@éﬁ)ﬂ@ﬁm&% ABaRt gt bindBrepforiantgamists and
caByum thinselognpagoaists, fot fiextipg otrelot] a@pkkf and cahicseekbkd trauma. By

thirseqagplto%h a@l]iea g {nﬁa Sé*rﬁjg ase 25) Yﬁﬁ' gygécgﬁ)ﬂfl gﬁtgﬁﬁus"tasndsuch as

¢hann s suc
dibydspryrdings Hpd- ¢alFivHa e V\;mt%gqnl‘grsogﬁzht #e 2rangipepgethyl-chromanes
wigich Blobittieianpelcslchim cteundnaf nabednabedlB i Mproveidaccording to these

pu%ﬁgagilrogg nﬂ’q 62}09 di@&gées Qggiogél%o%mlngg/ »?I%gl'? 721?8 gls? saiéi to be

oses 1ri az SO Sal

spepide antagonigiy afyBis; %B%‘mfec'émr guimnte be agpfgrindhel proplyglaxis and

thé@pPF éaRdBenbntilVd 8isdcaphytiaxi thumadnd bhebapycteia.
neur odegener ati ve di seases, cerebral trauma and
cerebral ischema. 25 In US Patents 6, 469, 054 and
In6U3 6200046469054 6462 “d ey awiphongimidestand eybsiitynd alpha, beta

anlf’ @ﬁz@ed lﬁft‘ﬁ‘@iak@h&d ré%ﬂéc\ﬁrv ty%i?é SB8&Ssed VASREEE LY @elrg’et WELCB1 receptor
in O e e Blhsh s PRk A e PGSRk Tor exaanpe,

cechbing (pehaofiavardboal yasapeses of atheresderplieshangsr ebr al
i schem a, cerebral vasospasns or atherosclerotic

Incarzi%iqi%g,' thg, %S Patent 6,448,270 discloses 4-substitued piperidine analogs, including
hydroxypiperidine and tetrahydropyridine which are said to be selectively active as
antagonists of N-methyl-D-aspartate (NDMA) receptor subtypes. According to US Patent
6,448,270 these compounds inhibit the excitotoxic action of excitatory amino acids
glutamate and aspartate at the N-methyl-D-aspartate (NDMA) receptor, which excitotoxic
action is considered responsible for the loss of neurons in cerebrovascular disorders which
result from conditions such as cerebral vasospasms, hypoglycemia or cerebral trauma.



10

15

20

25

30

35

In addition, the US Patent 6,448,270 discl oses

4- substitued piperidi ne anal ogs, including

hydr oxypi peri di ne and tetrahydropyridi ne which are
said to be selectively active as antagonists of
N- net hyl - D-aspartate (NDW%)i%eceptor subt ypes.
According to US Patent 270 these conpounds
inhibit the excitotoxic action of excitatory am no
acids 35 glutamate and aspartate at the

%h%'sl mlf?fl Ar e ﬂd\l@@ts er egg&r takdf) Sﬁg to ];fhmmacltq)lovlcally

act | ON 1S consi respon
ovamedhe ﬁ@tﬁﬂéﬁw@ the inteaceaniad PEESSULE-aPP & §@Wdtév85mmﬁwan only be

préx%‘ﬁtéldteltﬁélﬂﬂﬂ sﬁt@iﬁiﬂlly loPéiin !I#G bCLﬂISofCtﬁd’ grhicadd pﬁ&&ﬂ&@ as¥Bto provide a

I S
voﬂéﬁ?l (S%UéJ sug%f‘a? ch m egscief %ger?g%ﬁ%}é o? b)‘ the use of
ospiotrerapewics gmiwaaﬂryanntwler@@ﬁbﬁolt Rhese r@ém@lé@@wﬁwﬁ n@ mfused into the

blbdH EGhARharke tﬁéyte §1§N[c@t fﬁpﬁ diffele RNy mt fhb Sosl’d%ﬁé %@é@ut@ Hatween the
vert ed .ei t her su r n
viged freagrenf e i ﬁfé@i@&%@g@%‘ ! g@gggq G 4 A gesgease of

the otramenizb pressusa (df oMlcByave GPg Admlm@r@ Fraflowafd Ghiurg Neurol 1978
Aﬂ’oeribfdt)‘i]'zﬁée of Mdtialh 0, BR% 201 G, RRIRENSEAPRIISES, BHER@STI for
or sorbitol. These osnotherapéutics are
exa@pPléded into the blood stream where they provide for

a difference in the osnotic pressure between the

H&}k&%p bl Jﬁ@t%cﬁ%ﬁff& W?orh rs]érf € GRRIBhtRE @?&hﬁgﬁf the §RAIPR- a severe

ecrease e I ntrac ani al
Sutﬂ*@éé@?@‘*‘@&“ WWE@?W@:#OUS é%?aﬁf&@lﬂ SRS e with
seNablraddsed CABT hAd AngeasdsOh2) risk2fbr 36riars Bac@rialvi B tiokio wad dequires

sp%ﬁc 'g?ﬂdﬁfeg&é%%e{oy?r%&%\s %Sﬁﬁf M %S\)er 208 gu}%JrQ eqtﬁl)égrﬂagteaperative

Wever rom se
tregreend sRasially ésinedperonal sathatifis g geiadouhaselpeled clnics.
surglcal i ntervention which, can obviously jeopardize
he. | | e iall i . | .
il SEBEBLELIG L Y08t i Bartll Syflorag e
follnwt:by ersbengdentay neraspiacihe iiptragrani JurRshesthifocan sometimes
alREGY B HERSES - withih e%’cﬁit 10 hics 1SURGeMitys I &feii adBinistration. The

osg-@ﬁ-tcﬁ Sﬁgct% Ia\éI%B?ﬁ & %1}' aﬁc’ng%elfca%lfil I%y F[’[e. ta@? (ith? Ghe %Eﬂtcd initial
arviimt of esmychyte,cng- @managwnstmbfpeﬂwv@gs B size of émsmnbdoses of the
osﬁ%%ﬁ@rlnﬁﬁ? raﬁgﬁvsﬁﬁtfﬁ}:lﬁng a"ﬂ?Qﬁ@éYOsﬁlfofnyfﬁItf;agi&;ﬁ?kdl@%ﬁicb)/wﬂ lead to
i Ao RO L THOE AP LR Po eRaRy G D e IRE fo et o
lofvQastpossiiBe mihmint 16gitsthe esmottietapsusical appipach. ﬁmsl since the difference in
thQ Iﬂgrﬁl’ el SfiltheaBRfoElaﬁﬁ! e biald Bek ﬁﬁﬁm‘l badh B;thcatmn

erq?%\talq;ﬁstcg}x utsg:{?lydw& be quf;f‘qrr]xl Lq%chuq ?lret qe tém%sr %LlTl%Ill}j/ t?ds non-

susgibeﬁ egueitht biasethe ok bfibraimsoiwEnyt end tebbtnca¢ffects on the intracranial
pr@&m nﬁ&r%ﬂtef (ﬁg% {eal‘iﬁ%ﬁ? rsoﬁéﬁébé/c{)?o ‘151%[‘ t}%bﬁﬁgg!r'ﬁye ¥ tlﬂ:e@l%&‘lj brain

arger  doses bel ng %ﬂlﬁ% to c g

bapiies i indppR se¢apdEy  PIal ilprEto e R JRTIFANRTE OF s bercbral
paribh fBa PO Bidod@ondibehts| i mits the osnot herapeutica
approach. And, since the difference in the osnotic
pressure of the bl ood and the brain gets anller by

Theaefhrea pisirs dsaeingpd for a drug that reduces the mtracra 1al pressure caused by

traumatic brain injury and that alleviates the pathophysiological conditions associated with

the increased intracranial pressure.
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osnot her apeuti cs can usually only be adm nistered two
or three tines. Finally, this non- surgical treatnent
bears the risk of brain ischem a and rebound effects
on the intracranial 30 pressure. Mreover this
treatment is believed to haranthe integrity of the
bl ood brain barrier and induce secondary brain
inflamation due to infiltration of . the cerebra
Thiz peablamy tresoliet Y Hicorsg of §istr dinredfriyativer Rl af § ?éhe generakformulae
(I4)So e eCsinfaundsaoftiovgulid b)) togi) aeskidva forieriakibaods alf nitric oxide

(Nt?)esgﬁfﬁ'éfee@?eufﬁleﬁhgifﬁe%ﬁs i>£t oG 1B Wd‘9§/§i§8‘7¥“ﬁ5‘95/‘39ﬁ3; WO

Vi a og| cal” tondi
0143k 8; ot PRt 92t°~ﬂé } ncreased intracrani al pressure.
4 This problemis solved by the use of a pteridine

[ Valte%.ﬁ%r&eve&(meglggegi Hibe ?orﬁel% 3136%1%5?‘“ ?ndm%lh% the%blth &y of the
compoumts. péotsting ¢d feumulaec (Tak .tcuéIe) (INGe shiftitess of (nildls ede (NO)
syﬁﬁﬁéﬁé'&n HéSlsE’@tt@Mhlb'it 8228 Jfodiltbo D predd8@iall yWE areas of increased

sellfe? REND s L B 1@%&% Bt g

is himger factditatgn theaegiomef tadyinlal t y of t he conpounds
according to fornulae (la) to (le) to be inhibitors of

ni.tric oxide e .used. t.o hi bi.t
BY HRin e R et oy RS AERG o 1 biopeitpeas 1B e Hiipds meented.
Inahé évent yf odradi®cargbtahasmena this lpadstio duleffectithatthoblobdeessels in the
brglﬂdc[?)t ll&ﬁl i aﬁ%ﬂrﬁﬁﬁﬁn (aec&@t’ vo‘ﬂﬁh&& evl:g rk %oxlﬁ}’ée? thereby an

activate eregllt of trauna. D@g ‘g‘
alipadp rielapsd swatéaﬂf% eopar P RO AT sdabigndl ntrecranial
sphdee iDrcedaredi shjshevanbe thecuiend thigetheveémbagefi @rebral tissue which is

ac&{;}tﬁﬁ%]ﬁ’egg\gfttsgée?élftwnaqpﬁlﬁ txﬂr%as?ﬁﬁq@p ﬁa&ﬁﬁv\g{ %s@@fe T &le surprise
ofithg inaentamispna Phihg PicHAEE SATPYHIYS HESIJR s REFseRidnEIOR haye only a
verf Bﬂtl@. Y n@fendéncglat ﬁhﬁb}cmb@ﬂ&l bogebreinttatrédri Tiis ptopbripid connection

wi?l?[he s¥ec?ﬁ§l&cf8{ﬁ g #\%ﬁ%}g dnﬁglgfehhég@cohl?hﬁﬂg ro??drﬁllglae (Ia)

can e OCCuU
to cﬁba ebhlah desages rendgrng fepsidea] @é@ﬂ%ﬁ feﬁuwm ﬁmﬁlaemw'ams and

thiid Port d¥Breasif ﬂﬁsﬁ‘)txcﬁlﬂy tleated intAefaanil plesfure sisds reualffoodche after
rise

cl sgh%&%odgeru Srzél Otra% cﬁ'%% Qraﬁmiﬁﬁra?n mﬁthg (91#1 ?r{e cﬂhé]qmnd as a long

resen
texre reffett oft ¢lesedrcrﬁn010@ﬁbr@heyura% oaluontt@u@ﬁ%braeth@ljury, usually the

bl@é@ﬁﬁm%z@h&ﬂé@drﬁés%{ermﬁﬁbé TRIsGR @lirh ¥ndblesGBO pRAHINS derdhtives used
i Ci

in B B PRGP B S BEUR-CHN B Rary fhrie gnd foprest the
NOrsyhihgtes @mag:ebNOénmémlhlg NO® miterbandriah NS pedisukgy expressed

mlfﬁcebﬂaﬁ gﬁ%ﬁw ShakbHal b 9onddy usd dTuRe ﬁt@:’idiﬂ@&ér%ﬁbé&g:lcsmb ed
crit el evated intr cranl al essure

heii SEPAABE DT, RS Sueh BR b ieaneg. elreT) Apleag, depth via
nenﬂmst cedludeathi via becadsis dndj atpnptosimnd foematidnenf edemel carabe antagonized
% q,;% )term effect of closed cranio-cerebral trauma or

Ao traumatic brain injury, usually the

The compounds disclosed in the present invention are thus useful for the treatment of
increased intracranial pressure, in particular an elevated intracranial pressure that is caused
by closed cranio-cerebral trauma. The compounds can especially be administered in case
of critically increased intracranial pressure and also secondary ischemia. The use of the
compounds of formulae (Ia) to (Ie) for the treatment of increased intracranial pressure that
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25 bl ood- brai n-barrier becones perm ssive. This in
turn enables the pteridine derivatives used in the
present invention to pass (penetrate through) the
bl ood- brai n-barrier and to target the NO synthases
(neuronal NOS, inducible NOg mtochondrial NOS)
particularly expressed in the brain parenchyna.
Thereby, as a secondary use of the pteridine
is gRIsPY BY now-yarraatiorirge dnjuryer-8, yseika@negldiesiom ivrlsmepatemplated
in SiéGllesfit inMdrt@nAMMAt Ory processes, acute cell death via
30 necrosis, cell death via necrosis and apoptosis and
formation of edema can be antagoni zed (cf. Fig. 1.).
It Fhiaribemniwwndthaidietat ydexbibptanint ih aingialls @h phystialegicdl il awdeprone to

deEJH%ﬁosH Siﬁfdddy {fled! RRutbhe af‘HEEElBEs ef enéy%[a%wed tetr: ahyd1ob10pterm
CO[F_ntr ni a OBI‘ essur e,

i JErBnfoamoBBESHIE! AHb TR LAl <N OSs Affoppboby undetying
mechamism-byevedr mhaltydmmmreﬂﬁhmbdmp theNI3S dameresmplsixas liyclear and

apP @m«'ﬂsélto S edﬁl: tdf ch ? thfith G la}ft ésn&fn%ﬁ:%@& clip to g provent

ntracranla ure a 0 secC nar%/lsc em63
NQZ gulpynit; ¢igsociald %r%éneoﬁt Flor(ﬁ?,ﬂgééc’(efl% % 2PkyL4 rAPWéenﬂm
tetidhatobipteriafl indoes easegk coifoaetivnalathappe spon eitdiag tS the NOS

ox.g%ngséjesggnm{ g&{&oéﬁfﬂu”ﬂf' qujéﬁlltl{}sé nl:&br yocc& gwh&y 1%3 co-factor

or col conte
etphydrobioptosndn dpRipied pf oxigized, padyitrhag ﬁ@%slmﬁlt to happen in the brain
afie£TBR Bydl sigtdia® pAtRéphPsibidgien Siohlis @eftbrab iyehemiapTiis also pirlimportant

cﬂQm?m Dendothelial glaadi 3 tE‘%e‘P&i%cgg;Q&% &d sol utions. The

§°08% o enzymne- associ a lopterin
cof act or Ieads t o nononeri sati on and i nactivati on of

THIBnvébibh @i &Pgmlhé" € MOGREdYLINGrgi RS (NHAS Bhd ¥t NHA It‘o L-citrulline

anp G FANEASPOT B T BeSh bt (S ckloniopp S B g o Nutricent
tcuaéwd@hmte@m U@Sewﬂhswmyn fson N(Q sgnthesieousugerogideaniap generation

KRESWENR.G. MNeBMRHRAER] &, (19935 BfdcRdrh N 26& 24009581 o, Sletal., (1992) I.

S, AR 7 i aheatea BB BN by, o o

acmm:igteomfﬁmkmamdr Seet tab, MetholiOs! EoxymengseVeldaai Rart C: Oxygen
t t JRGAUR Bfaibb t&thh%eke@qchaumemeprdsi SIHQO'SE@gl&E‘O, CA
eltra | O errn.1s 0oX
282405 SR % DTl S A BT o Bt of
cyBitoRit mae%tdxgg&wccoéﬂ@%é siwhek saEreadebr al | schem a.

It is also an inportant mechani sm i n endot hel i al

dysfunction and its _rel ate seas
Supreviesthg mais prafvst A ﬁf‘@owaccﬂﬁ ARG reags ‘iﬂﬂ? NE teripygy the even
meB tighly dytfokio ahd ethbble pérok yrétritawbichi@ Ildcﬁlmtoctapmpdnmbie tféremost of

555 LAY ARORL 51 s KA 0SBy e o
SUpEIOXicte taRkos; With @ugq&ei@%fé}sawtﬂaw% froge hyARErR rE’em(“r@ﬁoWdeQZ Any
pe%x%xtﬁt@@)rd@ﬁ&ﬂdﬁen rotoh A&DRmBpacheitroud aciA9@iici2ddalbitidergoes

scsippalin s e et el e S5 Ely sy ecic
mayx bgkdengo homolytic cleavage to a droxyl frcc radical and n1trogen dioxide free
radical, or heterolytic cleavage to a nitronium cation and hydroxide anion. Three of these
cleavage products (hydroxyl free radical, nitronium cation and nitrogen oxide free
radicals), are among the most reactive and damaging species in biological systems.



10

i5

20

25

30

35

accumul ati on (Beckman, J.S. et al., Methods of

Enzynol ogy, Vol .233, Part C Oxygen Radicals in
~Biological Systens. L. Packer (Ed.), Academ c Press,

Inc., San Diego, CA 229-240) which causes further

decoupl ing of NOS. This visapus cycle |eads to a burst

cytotoxic reactive oxygen species (ROS) such as

uper oxi de. 25 Superoxi de, the mai n _product of
Tl’&é@%ﬁﬁ%wﬁb@m&mﬂﬂ spperaide anign @pd (esERsequsnhirasEoraption into
permxyeitlonglatiy clgiate praivand of tia bligmpeiax ymb thyidia@empeedkide and

hygﬁ) rrgf hg% acﬁ@al gn?a s Q%ELPAI(? i ?llie %H%Eheﬂgl c}%&&cﬁ&k ly d oxidative

s reacth
Vaﬁ%ﬂaé‘&'émfd&i‘t“é’ﬁdﬂﬁwmlﬁéDBY?é‘SlHF iscagesr oxi de ani on vv| t h
superoxi de di snutase to from hydrogen peroxi de and 02.

In ég%/xg%n F] ! tralg)lj 1?2}; %g%ﬁgﬁ?g%dpgg o %ce) r Otglgé-asgfgt%ases, the pteridines
of rfcsmmel(bam de) qap mlmblmhhymdgw of gytiotoricamaabtive oK ygen species such
as %ﬁb&&ld&ﬂb&%&&ﬂﬂ&b NG%%M@' the ﬁnéa%éjof Wullelé‘ dRs BP(Ie) act as

an RO tf CpEaae fotteBy P BT ikt e ARt ey have the

abﬂit:em/ﬂqmlzedhal\iﬁ)& -hamadimers alut arncmudsthy threooniddgenans omfactor, they
Inl“-lli-BiE fife f&d&ﬂ@l’?@f Nel éﬂ\ﬂ?eg&h&r}ﬁg@ Q;ysstaﬁaméq{c’odw birhdrRStructure of the

e 5O G of SEEUIBS AR Bl pgoion o

cySpedd pgokynitoited Thid deel nepgbintsms of &tnoﬁheadhl(iﬁ -teatfidial zéficts of the
co{npgﬁ}sﬁz‘fs ibBif Al the YREIZ SN AN RuBPfvélt S subsequent

ormation into peroxynitrous acid cleavage
products, or its disnutation into hydrogen peroxide
Thaompbhytds disylosddia eher ;ﬁeﬁeﬁiathnhary sreahwsamot ol usefliefoi e ttle@tment

. ¢ . L '
e e
caysgd by ickied erapiqeserebeab ma?w Rapheriheihean alsnebepissd it thedrpaent of
ottNOdugrdoks whiok ARSRSocididiewith af intidaesl leodl Jf yrudxderedatie oxygen
spé gcs &eﬁératggn | ”&b&{gﬁeérﬁ‘é gﬂtﬁﬂsgcﬁ;&c%ﬁjdlgily Cpt glge%(fl the compounds of
formdasu(hd) e e the ligatmentrofaingreesed élliltl’?é!aﬂﬂ@ll Pfeéﬁ'-‘rm F@é ig gagyed by
noh-Qra(ulnSﬂc Bﬁﬁn ﬂ1§ury 28k ag0ftckk Br @bldeBd e ama sy alleviation of oxidative

SR VRIS UBRbPle i pat DR R BB K bt afgyenon.
but in contrast to the endogenous co-factor, they

In it b&i‘hﬁoutnh? oP &ehitdel @1) t0f (1d)@sem tHeepreidhe ‘imjéﬁlrkﬁn thY following

ric structure of the enzyne, the
deﬁ?‘gi’?soelpﬁb’s%ﬁoggaﬁeﬂnﬁ‘ﬁﬁl *decoupl i ng of NO synt hase and
thus the production of cytotoxic peroxynitrite. This

ﬂis %ﬁmme%&‘n&gur‘?}ﬁ&b %Ir]{ otﬁﬁégiﬁ &lg@%o%?ﬂb‘ftﬁdscdfaﬁe ﬁ)ﬁlﬁ@ﬁfg&on‘nuhe
Gaéa i Sy FRAyAL glpopenel HBEA 3 e SR P mefings and mey

in pachsesetbeiidantioliondifferant.t hus not onI y useful for the

treat nent
Alkyl radicals in the compounds used in the present invention may be straight-chain or
branched. This also applies if they are present in other groups, for example in alkoxy
groups, alkoxycarbonyl groups or in amine groups, or if they are substituted. Alkyl radicals
normally contain one to twenty carbon atoms, preferably omne to ten carbon atoms.
Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
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of increased intracranial pressure, in particular an

el evated intracranial pressure that is caused by

cl osed crani o-cerebral traunma. Rather, they can al so

be used in the treatnment of other disorders which are

associated with an increased | evel of cytotoxic

reacti ve oxygen 20 species generated by a decoupl ed

NO- synt hase, Accordingly, the use of the conpounds of
nonyy ﬁ%%éhe(fr wpmers qf|these Fagicalshsopropyl isabutylofsopentylespsdutyl, tert-
bmmeg@a@m;a$dnﬁﬁﬁgumg_that is caused by non-traumatic

brain injury, e.g. by stroke or cold |esion, and for

al leviation of oxidative stress derived from
Exdeplea pif atkenid) ragticelh agre stiasghirichain oo irranehedab pltodanbanhiadicals which

com&%tgl tr{&l’@dﬂdbfbrbonaﬁ Al&n&hﬁdﬁﬁl@'ﬂ&mﬁ clagtﬁfnqwb fFenty carbon
st sk e TP e (TR BEBTEDI o H e PP, 2y double

botd. groups or substituents occur nore than once in the

conpounds of the followng fornulae (la) to (le),
al | |ndependentl of one anpot her, have t

Exgma s @A FEYAYIgdicals dlrwwshé@h% Of QEac %Ps’éyda%car%nﬂf@e%lﬁ which
conttindingfoe reind triphd yrds.r Alitynd r&licahs ddrmalip ogaain d&o s agkniyncarbon

atqnixant’o gggxnlﬁyh' ﬁﬁ%@%h&gggﬁaﬁﬁ@ lro%tgé]aSB%ﬁs Qx{d one tuple bond.

ranch I'so they are prese
ot her groups, for exanple in al koxy groups,
Exadnbmxwﬁﬂk@@'hwdugrsme ®inyl fadiat, the 295ropgy] radical (alljltadical), the

2.}%?]%};?%59?51' RRTIAC-TT n@hﬁ,}{ p'iﬁ:%hﬁ%cﬁ 35 normal l'y contain

wenty car pre erably one to ten
car bon atons Exanpl es of al kyl groups are nethyl,

Exeinbl¢k of RIGAYI radledlsydre tiResthytlyl ritieay,| the Pepibpynyl @adisl ,(perargyl

i soners of these radicals,
MJE E&%ﬁfg%“gbﬁﬁ% , Isopentyl, sec-butyl, tert-

butyl neopentyl, 3,3-dimethyl butyl. Exanples of

Cy@ioléﬁtm’ kadroaﬁl &@' s‘étu@dt&i dh@l t@mccﬁmaitm whlichPh@h@Ne Gontain three to
cont,al n._one

cigll g ST enS A By e sl R 1S SRR agiopls may
in tyebr spbetinledn  at onms and one or two doubl e bonds,
preferably two to ten carbon atons and one doubl e

f ad t
ExBPRgs A nenaliyl i B ettt Geftbiot SRR el Bsbaer
cyaoheaptyl end ¢yicpiceyledinaf svhigh ksynalo beaibgtthited fareprainple by one or more
1deﬁﬁ£ﬁl Q:lr rHiFEé!i@ntt é@?,@){?—‘élirl&l 9&'&(091\%2 n} gﬁrt@gﬁatgﬂﬁ rQé?l'?yIOExﬁﬁﬁ\Eles of such
sushiRae oy FO R BARCALS B ke SO T A G IOREEOk e

vinyl radical, the 2-propenyl radical (aIIyI radi cal ),

Cytzﬂglkergy'l %%T‘syflre [lﬁﬁqhﬁﬂ!e é%ﬁf( hgcﬁ'ogarmél:é E\W‘Ilcl?nd?ﬁ'x‘ﬁﬂﬁ Bfltain three to

eight A& FRIOpH AToRs) Prefqi@lz fiye &ﬁy?’r’fy‘lmﬂr crapRm AtomSy @pstaﬁfejwyi radicals
prof@aiblg dlaye ardotible b3nd i tHeyring @ydietmCycloalkenyl radicals may in tum be

substituted.

Cycloalkylalky! radicals are saturated hydrocarbons which are derived from a cycloalkyl-
substituted alkyl group. The cycloalkyl group normally has five to six ring carbon atoms,
Examples of cycloalkylalkyt radicals are cyclopentylmethyl, cyclopentylethyl, cyclohexyl-
ethyl and, in particular, cyclohexylmethyl. Cycloalkylalkyl radicals may in turn be
substituted.
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Cycl oal kyl radicals are saturated cyclic hydrocarbons
which normally contain three to 20 eight ring carbon
atons, preferably five or six ring carbon atons.

Cycl oal kyl radicals may in turn be substituted.
Exanpl es of cycl oal kyl radigals are cycl opropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl and
cycloctyl, all of which may al so be substituted for
exanpl e by one or nore 25 identical. or different

Ar{lQs Qéhrb@l:}%}ih crracsc@a&ﬁhc aforRatict ﬂa@i@hlarplémaagtﬁaen 1 naphthyl or

het%(qﬁﬁ%sy oy S é‘%ﬂ bsul]?nsst sg\lfll.&?d %@ﬁl@@gﬁ% )cgﬁ‘gﬁ T,n s ale one or more

1de@ycd1@atiif@m]ﬂt moadyalelt siganis redisas, doraretply@l frgn the series halogen,
alk?}’%g S6AT-BRNSOWNLA, mman@&'ok - gﬁ@q@o& heeed, &) 8ightcr;, -CN,

RS Rl s S SRR S A

doubl e bond in the ring system Cycl oal kenyl radlcals
I u I [
AL T B B P 2y R o P e icntr
megpéphsaylky| - subst ituted al kyl group. The cycl oal kyl
group normally has five to six r|ng carbon atonms. 35

AR AR 0 A sl oy

and, in particular, cyclohexylnethyl. Cycloalkylalkyl
HcEe@é’dl 916619:1 HE&:)‘odthd Eomahie radfed DR tpidferb®lg .a B to Aridmbeedunsaturated

refspel Y01 Tk bns e S P onf PRI ol RO,

radi cal s nay be unsubstltuted or substituted.

ExapRt 'of‘ h’&éﬁ)ﬁyﬁrfﬁm@ Wuc‘ﬂrth@&rdﬁ:'%s igdetih€ 8l cotfpddnds 67 @8 Formula I
or

048R OR 30 Cor A oz (REa SXATRLE L [5AM, 124
trimbley | 8/Feakiaons, LARSRDe, - NCRthiazgler ( G2-tuByolal kiptrazolgrpyridine,
pymgﬂme )pmm pyfaQQlQ 1apoh fof @-)dl@dlﬂﬂ)’i ,2-oxAikd), 3,3- oxazme

.S an

1 4—%}113 %-L atma?,egg épl}%zm? ah’4 P%nepr]é# érna?ﬁ §/e 1,2, 4-triazine, 1, 3 5-
trifz@ve; CBR AdHtktydzamey | azepmepalnd-digedpine, hBidiazepinenil4-diagepine, 1,3-
ox% é ébkgbthéz fhear y| - substituted al kyl radical

preferably ph nyI met hyl or 2-phenylethyl. "Heteroaryl

or a heterocyclic aromatic radical is preferably a 5-
Tht @adleaieddraeé drounthathateatogdes may e boydddeviaany buituhls @nleon atom.
Nl@%emfe?erg%%;ﬁa %‘iéﬂnﬁavg raothH;g% ?& @sub%tut%t) 42 a ring nitrogen

eteroaryls % e ra dicals
atcgp At Frampls AYIEQIFiBHHSleoftcs Ay Flé? f% gnged Yiap Hjig nitrogen atom,
espitefally etharefevaptmindgen httsraapcle tstboagdine, caibon dasl 4 thienyl radical

ma%yipa%%rﬁlg[a ]be%&%'éet frohﬁ%? :a%'-thl% é rﬂﬁc&l ol ?Ztﬂleliyl Zradlﬁal a f11ran radical

0Xazo
in thet forpgifea 2-@;”' gidicel or 3-furyl radical, a pyndyl radical in the form of a 2-

pyridyl radical, 3-pyridyl radical or 4-pyridyl radical.

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine.

In preferred embodiments of the invention the use of pteridine derivatives having an amino
group, either unsubstituted or substituted, in the 2- and/or the 4-position of the ring system

is preferred.
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pyri dazine, pyrimdine, pyrazine, pyran, thiopyran,
1, 4-di oxin, 1,2-oxazine, 1,3-oxazine, 20 1, 4-oxazine,
1, 2-thiazine, 1,3-thiazine, 1,4-thiazine,
1,2,3-triazine, 1,2,4-triazine, 1,3,5- triazine,
1,2,4,5-tetrazi ne, azepine, §,2-diazepine,
1, 3-di azepi ne, 1, 4-diazepine, 1,3- oxazepine or
1, 3-thiazepine. The radicals derived fromthe
Infaseeoicthysel meferred etmbodimavkedihe iisveatign salitesatl theame wbpteridines of
fofh@9'(1a) 25 Nitrogen heterocycles which have a hydrogen
atom (or a substituent) on a ring nitrogen atom for

exanpl e pyrrole, imdazole, etc, may al 9 be bonded
via a ring nitrogen dfitem ecieﬂi@ i f| the rel evant

ni trogen heterocycle s bonded tio al carbpn atom A
thienyl radical my the-gprm of a

2-thi enyl radical 8- i cal, furan
radical in the f4fm of | radic or 3-fury(
radi cal, a pyridyl|.2radi chl e formof®a 2- 30
pyridyl radicagl By idy or 4-pyridyl

radi cal . rn|§§%n i's fwuorindi chl orff ne, bronine or

i odine, preferably fluorine or Ehlorine. In prdfdrred
fo@ff@@ﬂlig?ﬁé‘r&éecﬁfntﬁa&ﬁniiaﬂp/]ﬁﬁ_hfeodhdéoﬁg QedénBar9fiscRéBlal WhBRin in formula
i yatives hayi n_amnj. no up e .
08} R Ba o Rttt Rt T PB4 o7 ¥ BloHt LRGPP, CHO. Ry s
HACHgs CHLOH, 67H® e a jowgr $3/s€2mikyl sadicadf whick dan de 3 girgply or a
brichédenainPr8f fen ed  RI@inyewt § OHMNVROHLPAW ehabem Y i
rt(_;:the_umg of .pteri.di nw.)gf .ff)r(tr?uh_ll%ah g Hﬁﬁ% 14 1 10&' IS
hyfhoﬁen Qr aNoper al yl_r%calN Y i @1@6&@1 3 1?_:@'1\' SPYRy gp g 99d m are
inddpepdenBy from dacipathemig2¢.ncr eased i ntracrani al pressure
and/ or secondary ischem a, wherein in fornula (Ila)

e e A RSB . Sebected (LK Ope Gl P05
Weinee rEr@it- E9etahlk \Hiochewtti dalVoIwB2E iNaanl 996, 49%19aGi Mghteowesr, these
n chai : Y
Eﬂ&% B e ercfifly Wphal S st S Bkl 26 e Puehisdd! rom
SchizeksdAporaigries JATH SYETaf a hydr oxyl group, an n and m
are

In a particularly preferred embodiment, the compounds of formula (Ia) R and Ry (Ia) are
hydrogen, R, is methyl and Rs is hydroxyl. A compound that is preferably used in the
present invention is the 6-(L-erythre) isomer, ie. 2,4-diamino-5,6,7,8-tetrahydro-6-(L-
erythro-1,2-dihydroxypropyl)-pteridine.

A further preferred embodiment of 24-diamino-substituted pteridines for treating
increased intracranial pressure and/or secondary ischemia is directed to the use of
compounds of the formula (Ib) '
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10 i ndependently from each other 1-20. The conpounds
of formula (la) can be prepared as described in US
Patent 5,922,713 or Wrner, Ernst R et al, Biochem
J., Vol. 320, Nov. 1996, 193-196. Mreover, these
conpounds are al so commerciahly available and for
exanpl e, can be purchased from 15 Schircks
Laboratories, Jona, }%zerland Ian particularly
preferred enbodlnent e conpounds f rmula (la) R
,hyl]and R3is

and R4 (la) are hydr gen, is net
hydr oxyl . A conpound Crsedisi n t he
present invention N iflsomer, i.e.

2,4-di amno-5, 6,7, 8-tetrghydro-6f (LR,20 R,

eryt/2ro-1, 2-di hy Xypr . A further
preferred enmbggifent | ubsti t ut ed
pteridines for'treating i d intracrania

pressure and/or secondary ischenia is directed to the

use of conmpounds of the fornmula (lIb) 25 éﬂthHQ R R3
| NCCGRS NI R R4 H2ZNNNHH(Ib) erein in

formula (Ib) RI, R2, R3 and R4 are independently from
each other Hor OH R5 is H, CH3, CH2OH, CHO or a

wHefé\i‘@[n £kl @Ry rS @q'aﬁ@ aﬁéﬂh&H tl?%oﬁl Stch %HQ 34 rOH Rs

)N
?u%#&&%% ‘E@Pnoryﬂ f'ogvel 6‘8_% Phifre aamsyﬁ straight or a
brernahbcb @&hain\W\ab swtlydlso@ﬁ{(mi))na’i’M(@H@Hﬁg@ﬁg)“@w nwhereinnly is
r
g, ba DAERBRISAHLY, I/ ATERRE O Aohatsdlarlf & i e
cﬁy%@%fmwaﬁh% hesd-#te both hydrogen and Rl s
ei t her hydrogen or hydroxyl. The conmpounds of formnula

In g%@fer?e@irbo%om?({ gﬂ%ﬁﬁﬂa ﬁﬁ) ﬁ? ﬁ%étgﬁgR'_’» B E%r@geﬁ,% gﬁ'tngtl gﬂ% both

hydrogen and R1 is either hydrogen or hydroxyl. The compounds of formula (Ib) can be
prepared as described in EP 0 906 913.

In a further embodiment the present invention felates to the use of 4-aminopteridines of the
general formula (Ic)

Ry A,

N

for treating increased intracranial pressure and/or secondary ischemia, wherein in formula

(Ic)

A is a bridge of the form
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RI

R;

Rj3

In a further enbodi ment the present invention relates
to the use of 4-am nopteridines of the general
formula (Ic) R~ Rz N A H2N N (Ic) 20 for treating

i ncreased intracrani al pressure and/or secondary
ischema, wherein in formular (Ic) 25 Ais a bridge of
the form1l I3 N RA R4 or INCHIi H2 Ro R5 Rl is
hydrogeﬁ (C1-C20) - al kyl, (G -C20)-al kenyl,

(G - CZOéJaI kynyl, preferably (Cl-Clo)- g|kyl, R,

cycl oal gyl cycl oaI kenyl , zﬂpref erabl y~~
(C3-%9) cI 09.1/ , cycl odfkyl al | cyI aryl
al kyTaryl, eferabl y (g -C3)-al kyl aryI or faryl al kyl,

wher e the ofganic radicals, 5 prefeha\ al kyl
r adi SXEEHQ be substituted by one or re "Ry
nts

substi preferably by substituents R6, R2 is,
i ndependglently of RI, hydrogen, (d -C2o0)-alkyl,

(C1- C20}- al kenyl, (Cl1-C20)- al kynyl, preferably

(A -Cio)fal kyl, cycl oal kyl, cycl oal kenyl, preferably

(C3-Cs)- 10 cycl oal kyl, cycl oal kyl al kyI aryl,

al ki Rydldgen MR ICHRRKYL, «c@b:@?axkea Kyt acuhaliopi, %tefé@blwtl-cm)-
fa dl ]g(gf lﬁ;ﬂgﬁn@%loéﬁ(sg}ﬁ? Qr&fiexeagfyb é%g% cyc%)alkylallcyl aryl,
su bstlwtau}én peferpblgf (€h&b)-9lkigrys ulms';trylahlieht\shd% thengmd Rdicals,

may pretfé}ﬂﬁg h&E Ayl adibis, thiy 80 QHbALGEA RSa51Ngr %%nsubstltuents,
form 15 which nmay optionally

conP ‘?’lalﬂybis'érg“?m’f“ﬁﬁktﬁher het eroatons fromthe series
N, 0, S and which is optlonally substituted by one or

R, 5, rtﬂgépﬁﬁ'die?lﬂ psiefR%r BArysdRd 2&3591 L @, -C5:) BNERAIRE;-Cyo)-

COE@IWXM 3}‘33?1?3 @ﬂg %?Eﬂ?g cycloaﬁzyl cchozﬂkenyI preferably (Cs-Cg)-
cycloalkyl, cycloallcylalkyl aryl, alkylaryl, preferably (C;-Cs)-alkylaryl, or
arylalkyl, where the organic radicals, preferably the alkyl radicals, may be
substituted by one or more substituents, preferably by substituents Rg,

and Rz may, together with the nitrogen atom bearing them, form a 3-8-membered ring
. which may optionally contain 0, 1 or 2 further heteroatoms from the series N, O, S
and which is optionally substituted by one or more radicals, preferably Re radicals,

is hydrogen, -CO-alkyl, preferably -CO-(C,-Cq)-alkyl, -CO-alkylaryl, preferably
-CO-(Cy-Cj)-alkylaryl or -CQO-aryl,

is alkyl, alkenyl, alkynyl, preferably (C,-Ciyo)-alkyl, cycloalkyl, cycloalkenyl,
preferably (Cs-Cg)-cycloalkyl, cycloalkylalkyl, aryl or.alkylaryl, preferably (C-
Cs)-alkylaryl, arylalkyl, -CO-O-alkyl, preferably -CO-O-(C;-Cs)-alkyl, -CO-O-aryl,
-CO-alkyl, preferably -CO-(C;-Cs)-alkyl or -CO-aryl, where the organic radicals,
preferably the alkyl radicals, may be substituted by one or more substituents, in
particular by substituents Ry,

is, independently of Rj, hydrogen, -CO-alkyl, preferably -CO-(C,-Cy)-alkyl, -CO-
alkylaryl, preferably -CO-(C,-Cs)-alkylaryl or -CO-aryl,
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-CO(Cr-C3)-al kylaryl or -COaryl, 20 R4 is al kyl,
al kenyl, al kynyl, preferably (Cl-Clo)-al kyl,
cycl oal kyl, cycl oal kenyl, preferably
C3-Cs) -cycl oal kyl, cycl oal kylallcyl, aryl or.
al kylaryl, preferably (Cl- €3)-alkylaiyl, arylalkyl,
-CO O al kyl, preferably -COO (Ct-C5)-al kyl,
-COOaryl, -COalkyl, preferably -CO (G -C5)-al kyl
or -CO aryl, where the organic radicals, 25 preferably
rd he jal FyLOHadoqeﬂl@m)mi by st i UJCGd(d?éC@%k cmoo-aryl -

o Bom bbby o il “CHOLRY, el coon

pr ef-80abH(G1-Caalk i -CCF-ak y8(0)-(COCsirhlky), a?@d -NRsRy,
preferably CO(O C3) - al kyl aryl or -COaryl, 12 R6
IS -G o) -al kyl, Phenyl
Rio @Eﬁ C@EP?ﬂdﬁ‘j‘t—%PW OHG@WWgS of RmgR9. oxo, phenyl ,
-CO (g -C5)-al kyl, -CF3, -CN, -CONR5R9, - COCH,

r DR R A e b (O [ Al

nmeani ngs of R6, R8 is hydrogen or (g -C2o0)-al kyl,

R efiehwalbaen (@ -C5) alil kpbierabd (BY-Cspalkyldir @gyet preferably phenyl,
(Cr-C20)-al kyl , preferably (C1-GCs)-al kyI or aryl,

preferably phen Rio is hydr - C20) - aIkyI

Ripr o fihdbpapn -G}tk keybTorskioiSstabilsls goxmagisl o
preferably phenyl, naphthyl or heteroaryl, each of

W L I T g
di f fsabstihtted, Sobexaintpleomey b sehsfituted bepheer mafeigentical or different

(C s@éﬁ}ueﬁlskﬂom RE QEessabldpeb! qc1@3)0)-ﬁkh{ ré¥érablg %dls)-alkyl or

S oLl BT -y © Sl e
(G ﬁ@)enaﬂlhw emﬁ@rabwclmmylenmy, NaBo( BIOLTFOACkh)-alkyl,

-CF3CF3,CN:N QRN - 20 & N@égg@)@ﬁcyla%)[(b)n (C-Co-allyl

-S( Co5) - al ky I heteroary S
%0?&%%&% unsaturat ed heterocycle which
cont ains one or nore heteroatons fromthe series O,

hegﬁ%aal &% 5.t 7q?ed1b69@rd atubacéd het&%@%crle %Ih%heéﬁrﬁ@ﬁgaﬁﬁecor more

utoneric fornms an mxtures ereof in a
r at ibgEroatames frorathe sepen QiM% gi cal Iy tol erat ed saI ts,
hydrat es and esters. The corrpounds of forrmula (lc) can
i zed as described in WO 01/ 21619 or WD
OO/ é%qg &%S , 4-di am nopteri di ne

in all their sterecisomeric and tautomeric forms and mixtures thereof in all ratios, and their
physiologically tolerated salts, hydrates and esters. ‘The compounds of formula (I¢) can be
synthesized as described in WO 01/21619 or WO 00/39129. 24-diaminopteridine
derivatives of formula (Ic) can also be obtained by the process described in WO 97/21711
using for example 2,4,5,6-tetraaminopyrimidine-dihydrochloride as starting material which
is reacted with a respective oximine-derivative according to formula (IT) of WO 97/21711.

In preferred embodiments of formula (Ic)

Ry is preferably hydrogen, (C»-Ca)-alkyl which may be substituted by one or more
substituents Rg, or (C;-Ca)-alkylaryl, and R, is particularly preferably arylmethyl
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30 derivatives of formula (Ic) can al so be obtained by
the process described in WO 97/21711 using for
exanpl e 2,4,5, 6-tetraam nopyri m di ne-di hydrochl ori de
as starting material which is reacted with a
respective oximne-derivatiyg according to fornmula
(1) of WO 97/21711. In preferred enbodi nents of
formula (Ic) 35 Rr is preferably hydrogen,

(C2-CA4)-al kyl which nay be substituted by one or nore

RSU thiE lpfeb?@ﬁﬁlﬁ (@904)0511(}(] l@ln@Z)na?le)éhl&dtﬁ’dted B dn&Rbr kifore substituents
ar
o et S Bt 2 e N R s e bl Fetvbd by

one or nore substituents R6, or (G -C2)-alkylaryl, and
R2 ii§ aBdkibh CR';' ﬁ{d Bfe@ér@ﬁ@tfbﬁ‘n %yéulfe%t\bml the hifogen atom beauncr

addr ion, refer together wt =
ni t r a{% Fq n “gt%ﬁi P Ef%‘a 5 Pedor ?‘n@“&h ‘&anoth‘31
pr efleteaialtcyn Eont the rssrigsaN @, BnVeryqreticotanlyrprefentd riogt offthis type
fromd & fn'e é\lrdnq)a oRph¥iinY, &@EM&&H ‘?{CJIIYLB gﬁ%&%ﬁﬁr&;ﬂm or N-

rin I‘I‘O I ne eri

ror ARotey Wﬁ@?lﬁw @rﬁ% £ TeEs RIS FHOIARCDubptuted, or

(Q ekahplabk yOH| {i3(@zCHelkyldiRgRS re€OOH.Ngs t hensel ves
rray al so be substituted, for 10 exan‘pl e by -OH,

- -al k is prefera
Ry o geferitohpnees oty o) ikobor Gy acind e, ry ppgeularly
par tprefedablly hydropéef er abl y hydrogen. 15 R4 is preferably
aryl, (G -C3)-al kyl which may be substitut ed by one or
nore substituents R7, or -CO-Oaryl. Particularly
Ropr efierrdferably peyli (%I-%g)-&}l@l a,ylyq:h PRy be ssubstituted by one or more
di h}édrssﬁmeﬁrsmybl -@3-O-sryRpeftruRRY YrétmeddoReradicakudBryl 8nd 1,2-
pre ?é gm(}f -0 (Or-C3)-al kyl, -NRSR9 or -COOH. R7
ﬁﬁ@’ Y4B gy OH -O0(d-Go)- aI kyl , phenoxy, oxo,
partr cularly preferably -OH, decyl oxy and phenoxy. 25

RsRI 0 id §r eﬁfﬂ)ﬁrﬁm%énhydrogen or nethyl. aryl is
preferably pheny t hi ophenyl, furyl and pyridyl, and

phenyl is particularly preferred, all of which can be
Resubgds preferably -€31,d0sEh itbddkyPridRdooedCQUbPst i t uents are

30 (G -C3)-al kyl, hal ogen and (Cr-C3)-al kyl oxy and
al.l cy referred n er,_ of
Regubdt PRI O S0y Lol Friesiy! o gitastisgfpigferably -OHL
subsi¢lorerand phenoxy. _

Ry  is preferably hydrogen or mefhyl.

aryl is preferably phenyl, thiophenyl, furyl and pyridyl, and phenyl is particularly
preferred, all of which can be substituted as described. Preferred substituents are
(Cy-C3)-alkyl, halogen and (C;-Cs)-alkyloxy and (C;-Cp)-alkylenedioxy. The
preferred number of substituents on aryl radicals is O, 1 or 2; phenyl substituents
are preferably in the meta or para position, and in the case of two substituents in the
3 and 4 positions.

n is preferably O and 2



are preferably in the neta or para position, and in
the case of two substituents in the 3 and 4
positions. 35 nis preferably O and 2 14 Particularly
preferred is the use of 5,6,7,8-tetrahydropteridi nes
of formula (Ic) in which R 14and R2 are both nethyl;
ethyl, propyl or R and R2 forn1together wWth the
ni trogen atom bearln% t hem or _6- menber ed

b

ring
Pajiquislyopefeaedis the vwsof %%Sﬁ%taavdlepwdlé%ﬁeofépwla (Ic) T which R,
anaqtzem@ @b@nn‘méthﬂffbﬂ]?le pﬁ)@m @ASRNmtDRz frmangethdrevie the Mdtrdgen atom

Qﬁlgétljl%t eato\rll]v:Golﬁ ‘il,cp S "‘V{fl](éq pgﬁe(?ﬁat %%nﬁk ¥ no or only one other

heferpat@p) from Khe extigs r@zyv erginkBd @n'@fd‘ﬁﬂx;‘/‘f thipphgnyl which is
5 oﬁluﬁélnﬁ%u@ﬁﬂ@éat with h@:,lc}y@lk;vl Ofuldgeh adnasmlccgl)hﬁcyu,@@ Qfd (c[ Cy)-
1)@%) unds of the general ormul'a (Id) 10 X 13
allofeniedioxy-\ | \ RS RI-i NNRs R R7 (1d), for
treating increased intracranial pressure and/or
InSaeﬁ@dﬁQla edt SBB @RlieAionRBI& 18 thd néOsMBdhouidsf thd goherd feimula
or i s hydrogen, nethyl, (Cil- C5) al kanoyl ,
(Idh; cotl noyl or (1-nethyl- 3-pyridinio)carbonyl; R is
10 hydrogen or nethyl; R3 is hydrogen, nethyl, ethyl,
benzyl , (Cl-CS)-aIkamoyI, upgubstituted benzoyl, 20

substituted benzoyl, {[pyri doyl, thienylcarbonyl, one of
the radicals 15 O e, 18 Rl O
HN \(13/ H
/J\ C"“_H5
H1—--T ' N T/ \Rs
Ra Ry (Id),

for treating increased intracranial pressure and/or secondary ischemia, wherein in formula
(Id)
15 X is O or NH;
R is hydrogen, methyl, (Cl-Cs)—alkanoyl nicotinoyl or (1-methyl-
3-pyridinio)carbonyl;
R, is hydrogen or methyl;
Ra is hydrogen, methyl, ethyl, benzyl, (C;-Cs)-alkanoyl, unsubstituted benzoyl,
20 substituted benzoyl, pyridoyl, thienylcarbonyl, one of the radicals
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N | R8 the radical ROR9aN-CO-, the radical

RgRgaN- CS-, phenoxycar bonyl, or 5 benzyl oxycarbonyl ;
R4 is hydrogen, (C2-Cs)-alkyl, unsubstituted phenyl,
substituted phenyl or the radical R4-CH2-; Rda is
hydrogen, (Cl-C4)-allcyl nmerggpto, the radical
-S(Onkio, where mis the nunber 1 or 2, the radical
-NR11R12 or the radical -OR13, or 10 R3 q\:pd R4a
together are the group -CO O, its carbonyl carbon
atom bei ng bonded to the 5- p03|t|on of tihe pteridine
nol ecul e; R5 is hydrogen or , ydr ogen;
R7 is hydrogen or nethyl; 15 Rf al kyl or
benzyl ; IS @% - G6) tjal kyl , { cycl ohexyl,
phenyl or béfizoyl ; N'R9a 1§ hyd Qgen zfret hyl or ethyl;

Riois nethylj; R f i ndepengéntly of Qne
t hyl ; %eSis hc;‘(:"grogen,
y

anot her are dwydroge

(C1-do)-al kyl, 2-net et &yl , pRenyl,

3- phenyl propyl, 3- cyclohei&lprop (G - C5) - afkanoyl ,
hydr oxyacetyl, 2-ampno-(C2-C6)- al kanoyl, which is
unsubstituted or supstituted in the alkyl noiety by a
phenyl radical, or |{(Cl-C2)-al koxy)carbonyl; 16 Ais
a pharmac | erabl e anion; and their

t aut oner i and their pharmacol ogically

t ol er abl Preferred conmpounds of fornula (1d)
are the sinwhich X=0, R, R2, RS and R5 5
represent HNR3 represent H, nethyl, or ethyl and R4
is CHZNH2, Nl e, or CH2ZNMe2. I n yet another

embodi ment, ghe invention relates to the use of
conpounds of the general (le) x 13 HN ~

the radical RoRgN-CO-, the radical RoRg,N-CS-, phenoxycarbonyl, or

benzyloxycarbonyl;

R4 is hydrogen, (C;-Cs)-alkyl, unsubstituted phenyl, substituted phenyl or the
radical Ry;~CHz-;

Ry,  is hydrogen, (C,-C;)-alkylmercapto, the radical -S(O),R 0, where m is the
number 1 or 2, the radical -NR1 Rz or the radical -OR 3, or

Rj3 and Ry, together are the group -CO-O-, its carbonyl carbon atom being bonded

to the 5-position of the pteridine molecule;

Rs is hydrogen or phenyl;

Rg is hydrogen;

R4 is hydrogen or methyl; .

Rg is (C,-Cyo)-alkyl or benzyl;

Ry  is hydrogen,(C;-Cg)-alkyl, cyclohexyl, phenyl or benzoyl;

Ro, is hydrogen, methyl or ethyl;

Rio  is methyl;

R, and R, independently of one another are hydrogen or methyl;

R;3  is hydrogen, (C,-Cjg)-alkyl, 2-methoxyethyl, phenyl, 3-phenylpropyl, 3-
cyclohexylpropyl, (C,-Cs)-alkanoyl, hydroxyacetyl, 2-amino-(Cy-Cq)-
alkanoyl, which is unsubstituted or substituted in the alkyl moiety by a
phenyl radical, or ((C,-Cz)-alkoxy)carbonyl;
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NNV CH2 RI-N)~ R2 | 10 R (le) for treating
i ncreased intracrani al pressure and/or secondary
ischema, wherein in formula (le) Xis 0, NH or -
N-(C -C5)-al kanoyl; 15 Ris hydrogen and Rl is
hydrogen or (Cl-C5)-al kanoyisor R and R, together with
the nitrogen atomto which they are bonded from a
di met hyl am nonet hyl eneam no group; R2 is hydrogen,
A et H‘iyla plmﬁgglom r gleyable ﬁ@pno)@d dhelaﬁmﬁ@me@co fq:g;gas, and their
phbfRcoREicER) toldekMe salROR6 or - S(O) nR7, where m
represent the nunbers 0, 1 or 2; R4 is hydrogen,
(Cl-Clo)-al kyl, cycl ohexyl, benzyl, phenyl which is
Prefeisesbesminoundscof formuluGe) are Lkﬁ@dmbymtﬂh irowhigh XoF O; Re Ra, Rs and Rg
repré@hCal R Qﬁ%@eﬂt AT RASRLPeAYI 218 R Y CHINGS) GEBNHMe, or CH;NMes.
unsubstituted or substituted on the nitrogen by one or
two identical or different (Cl-C4)- 25 al kyl radicals,
In etrapothexsmatddjrhent the invention relates to the use of compounds of the general
(I§2 2-di met hyl - 1, 3-di oxol an-4-yl )net hyl radical or the
fadi cal - COR9; R5 i's hydrogen, methyl, ethyl,
2- hydr oxyet hyl , 2-chyoroethyl, berﬁayl pyri dyI net hyl ,
phenyl et hyl , pyri dyl gt hyl or acety]; R6 i ndependent |y
of the nmeaning of RY|has t meani Ygs i ndicated for R5
or, if RBis 30 2is also
cycl ohexyl , 3- (246t hoxyetfhoxy) -Wr opyl , benzyl which
carries 17 one dr two ghloring atons or the radical
-CORio on the p ' Cs) - al kanoyl, the
radi cal RESR-® or t - ( 4CCR|0;R7|S
(G-CA)-al kylj benzyl, phenyl which is unsubstituted
or substituteg by chlorine, the radig 2 COR8 or the
radical -CO-OCO (C1 -C4)-al kyl or épthy 5 Rsis
hydr ogen, net hoxy, amno or Ro; RO is (Cl- C4 - al kyl
forfiaing Wﬂﬁﬁﬂ intreqramipl RSPSSWE RGP S@(c@]dam)sclaﬁ%,x\yhea?mmimmula
(ley Rlois the radical OR12

X is O, NH or N-(C,-Cs)-alkanoyl,

R is hydrogen and

R, is hydrogen or (C;-Cs)-alkanoyl or R and R, together
with the nitrogen atom to which they are bonded from a dimethylaminomethyleneamino
group;

Rz is hydrogen, methyl, phenyl, hydroxyl, methoxy or amino;

R is the radical -ORy, -NRsR¢ or -S(O)nR7, where m represent the numbers 0, 1 or

2;

R4 is hydrogen, (Ci-Cig)-alkyl, cyclohexyl, benzyl, phenyl which is unsubstituted
or substituted by chlorine or the radical -CORs, aminocarbonylmethyl which is
unsubstituted or substituted on the nitrogen by one or two identical or different (C,-Cy)-
alkyl radicals, 2-methoxyethyl,
the (2,2-dimethyl-1,3-dioxolan-4-yl)methyl radical or the radical -CORy;

Rs is hydrogen, methyl, ethyl, 2-hydroxyethyl, 2-chloroethyl, benzyl,
pyridylmethyl, phenylethyl, pyridylethyl or acetyl;

R; independently of the meaning of Rs has the meanings indicated for Rs or, if Rs is
hydrogen or methyl, is also cyclohexyl,3-(2-ethoxyethoxy)-propyl, benzyl which carries
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-N,-(CH2)2-CORr2 HHR | is the radical H- i

-NR14 10 R13 R12 is hydroxyl or (d-C2)-al koxy;  R13

is (C -C4)-alkyl or benzyl; R14 is hydrogen or

benzyl oxycar bonyl; and their tautoneric fornms and

their pharmacologically ta®zrable salts. 15 In

preferred enbodi ments, the use of compounds wherein R

is hydrogen, and X is 0 or preferred
onE o RS 2R g AR e GO TG 1 eyl the
radidal J0OR Qlor B2 ridical YILRYGEDR oS al so preferred 20 As

menf{l qpe@égb?%lﬁyl tlﬁ:ﬁ o}? gﬁeﬁi& ibrﬁéiiené 'u‘ﬂ.@ukﬁ 1§.19e or . subﬁtiltuted by

enco ondi SIO
chloring, 656 R g ORs oy thaseckion D-0- SR (Cs “CrALIA P Rtk ¢ he
ph aRQQQ@ultob&alnidho ;S@ﬁ)ﬂn@ ofR|gf s of the conpounds

corpoiraeretkgh Peptenuor bl ted oo Mo pr Ry R s

thegadicali n aci di ¢ groups may, for exanple, be in the
formof alkali netal GQfhts, alkaline earth netal salts
or of ammonium salts fand these groups 25 can be used

accordi ng to +he-N-AvE+oCH)B«aqaes of such salts are
sodium salts, potthssitum salts, cal ciumsalts,

nag esiymsalts or salts with amonia or organic
éésgﬁ ﬁ? , for exanple, ethylanine,

ethanolanine tri ethanol am ne or am no aci ds.

Conpoun S—Un“rﬁﬁm formulae (1a) to (le) which contain

one or basic, that is protonatable, groups may be

used |nthe forniof their acid addition salts with

physi ol ogically tol erated i norganic or 30 organic

aci Hg iahytlrorsé dr €be@d-dlogyst o the i nvention, for exanple

as R%hgglwggqngygggﬁghoric aci d, hydrobronic aci d,
phosphor | c, aci ul furic

ric.a
et ﬁ&n@s Y4ragRnc o'éi ‘”‘|é’c"lr g %@Jtﬂfc@)‘n ! ?Qé’cérl}f forms and their
pharapbdlbgit dlyadicsablef salts. c acids, oxalic acid, acetic acid,
tartaric acid, 18 lactic acid salicylic aci d,

benzoi c aC| d, formec onj c.acid, piva
In igieec SEPEY A CBE oo A epibofiaf SHPEIR P diqsBly il s O or NH
is prefetied pFueHemome theh, usk Lnferoimpoamdsdof ﬁmheliadla):wdh Ringldi@ R; is
hyggééyis§ggggggd%daC|d phenyl propi oni ¢ acid, gluconic

ascorbic acid, isonicotinic acid, citric acid,
adi pic acid etc.
As mentioned above, the present invention also encompasses the use of corresponding

physiologically or toxicologically acceptable salts, in particular the pharmaceutically
usable salts of the compounds according to formulae (I2) to (fe). Thus, the compounds of
any of the formulae ({a) to (Ie) which contain acidic groups may, for example, be in the
form of alkali metal saits, alkaline earth metal salts or of ammonjum salts and these groups
can be used according to the invention. Examples of such salts are sodium salts, potassinm
salts, calcium salts, magnesium salts or salts with ammonia or organic amines such as, for
example, ethylamine, ethanolamine, triethanolamine or amino acids. Compounds of the
formulae (Ia) to (Ie) which contain one or more basic, that is protonatable, groups may be
used in the form of their acid addition salts with physiologically tolerated inorganic or
organic acids and used according to the invention, for example as salts with hydrochloric
acid, hydrobromic acid, phosphoric acid, sulfuric acid, nitric acid, methanesulfonic acid,
p-toluenesulfonic acid, naphthalenedisulfonic acids, oxalic acid, acetic acid, tartaric acid,
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5 1f a compound according to any of the fornulae (Ila)
to (le) contain both acidic and basic groups in the
mol ecul e, the invention also includes inner salts or
betaines (zwitterions) in addition to the salt foans
descri bed. 10 Salts can be p®tained from conpounds of
t he fornula | by conventional processes known to the
rso % ed jn the art, r exanpl e by conbi ni ng
1o RGeSt el PR el ComEion Sy PERRERS 1polg Divalic. acid,
dietloflacetit acid, diaBpér sddit sucdnicedckie pirgelnacid) @mhana@ﬁl @haleic acid,

.M T
L SUSHELER, MRS o8 dtoniT LRI i i
acig cib A5 B AliBiIC 3Fid ef%r mul ae (1a) to (le), for exanpl e

hydrates or adducts with al cohols, and derivatives of

f | - f o .
If 5 Q&nn%@nﬁ%gai%ﬁﬂg% Qx&y d&ht%e é&% 3%2 (S ?%Fcﬁﬁalﬁé)?%b%cllcpf %%d basic
Zqups Atk W6 rarderale, Hie Iﬁvwﬁl@n ab@mchuieg NG Balts ortbistaings éxvetierions) in

addifye it th@ghld fBrmd &Rciliedlect ed to a nethod of treating a
subj ect having an increased intracranial pressure and
secondary ischema 20 conprising adm nistering to the
Saltygrindet obspinddirem eampeaids pf theffimilehby aomientios processes known
to ﬁl@'ﬁﬁ@b&ﬂﬁu@é‘d ifi ive ﬁ'f f&@aﬂﬁfé%ﬁ@bmﬁﬁﬁr@%ﬁ?m{ bihnik @r [dofRanic acid

lic und descri bed her

or e R Rt g e tinatiof SR BLBHOT FrerataRd caTor e age GropLother
saltsahe drebant anvehogrefhiriheaenicompassdsr the use phallreolv@ts bfcompounds of

foxﬁﬁ%"(?a') tc?&fbf gaarﬁx%ﬁae%géﬁgg Mﬂggli@:\]}'wﬁpalé&}ogsg gﬁcfé‘g&fﬂvaﬁ&s df the
00133%13? 8 el iPERUIA T Sy éasf@a ek EyRF: 6#31&3/@%4 FH9drugs and active

metabaliles.ve oxygen species generated by a decoupl ed
NO synt hase. For exanple, these cytotoxic reactive
oxygen speci es encgonpass superoxi de ani on,

In aecppsiancs with the abeipifiepiqaure; e drasarfiipvantion jsalsdirecisr 6%  grsthod
of fueatingr adulgedt ranthgnirt fnoreased) inatdramial plkessaredids satbhdHny dgcRemia

coﬂéﬁ%ﬁ ﬁftﬁgls%ha tfthe 3%5& @%ﬁeﬁiaﬂeﬁﬁﬁhl% %Lffl%gang Mﬁu&?rﬁéf b compound

ve OXY? pec ener
of agy afyjhe grase Oﬁf@}‘]@‘a da) o ffe).akhe 'tpaleﬁatlpril Afa réanm%md Spsstibedhpre is

prefdttadaohed il inpreedUnadraidd] présswraus egusby byl D8Reed craniocerebral
tra‘%ﬁg\nlocerebral trauma or non-traumatic brain injury.
ese disorders also include any disorder that is
associated wth endothelial dysfunction. Exanples of

In Siéger asp«éct§ 0k q;eéseﬁrlﬁvéﬁmsﬁsm@bte@toei ﬁlbthmi af zreﬁn@cat Su8jetHaving
NOXI

% uet;i chanj_cal % q e 9
&Y ih%ﬁﬁ?"d? “ar'tet 1% TG ELsEVand 58 °&°dﬁ‘°d|f8"\‘f5¥% Ji*ygen species
gengraiesabe S émﬁplacé NQ@-swthase cFar aeingle, Hesse teydlitedagenctive oxygen
speefk GRRimp Eroféid‘é%ﬁﬁaﬁ; er&{nﬁﬁﬁé THydFBx§T Ree AAfkal, nitrogen dioxide

0 Stro
ff%@@{csf% 'mfﬁwﬁf@t G b sobhGh eaparet JaTGR PPy evel of
cytatodiciregstive nx yges isgtciastgederaloe be 9. dethplddeN Oryethdset ineluda but are
noljiﬁmte@fé fél%feﬁ?ﬁkracka%él‘ %Fégsﬁt? fhgﬂ g chﬁe?ﬁ? RIS G EniBkdrtbrhittSuma

regu ar ani ng glven exa
or non-traumatic brain mjury T ese d1sorders also mclude any disorder that is associated

with endothelial dysfunction. Examples of such a disorder are hypercholesterolemia,
endothelial damage due to mechanical und chemical noxia, peripherial arterial disease and
cardiovascular diseases such as arteriosclerosis, heart disease, coronary heart disease,
diabetic micro- and macroangiopathy, heart failure, stroke, angina pectoris, hypertension,
ischemia/reperfusion injury, and insulin-resistant diabetes. The term “endothelial
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Wdl ansky ME. et al., J. Am Coll. Cardiol. 2003 Cct

1; 42(7):1149-60. Thus, endothelial dysfunction neans

that the endot helium of the vessels cannot function in

a normal way anynore, e.g. due to oxidative stress

(the presence of reactive oxygen species). 5 The

conpounds of the general fornulae (la) to (le) exert

EES fynctiaon by inhibiting decoupling of NO synthase
dyshigeionds pisd hsreayinacresfanse i it isgilar mesving a5 given, éor example,
WillpakpM.Beet abnd Avel@ille dlafd@cﬂCIOOB@dﬁ)lym) $PECEE Thud, réndcnthehal

cyificiin PR TBP S RE B 4l SRPE Sl duign i@ notet way
ANPIQE AS- ¢q$\ﬁféﬁisldaiwea¥1@58;6ﬂlép@sgt¢byf reasingl ax ygancipecies). -
humans, rmnkeys cat s, dogs, mce or rat wth humans

fe | ha
TSR PRRLE 8 e eerk] S0 BB do BrbEReT Hh Hining ot gpivitng
de@@?élllgpf N%)@ﬁﬁsda@dethllm the ptaslnettbnofaytopoxié perorymtnd, @upenoxide

and Relafe@rroacabe Bkifcleﬁa F&é@s'g Fﬁaﬁﬂe fg{; ltHEF]&a ?%Bg%rdrkglg%‘ tﬁl'é;eéldothehal NO-

t t abl
Sy%ﬁ%&ﬁ ‘@g% g ueguse al coholic or oily solutions,

syrups, emul sions or suspensions, or rectally, for

SuBHkBERAR atetrdah@ ih 9{3@1%‘:311(5 ﬁgﬁiggﬁ lofeQfrb e Run] T&%ars sucl} as humans,

C,élgmnlstratlon can ‘al l'ace  parent e
MQUKEYRn PR 228, BYige M &35 oS ‘un}aﬁf P%i%@‘éiﬂlﬁﬂi y or

intravenously in the formof injection solutions or 20

Fo m&&lhg@hesﬁ#xh’z{nb% Sintre{: fhrnEah Efessﬁ.ﬂé ttﬁ@&ﬁn%ﬁ%?bﬁfoﬁr%ﬁfag rEla) to (Ie)

g ﬁa or exa rcut aneous
caty Bfrafnayered grellys fr e eé%li’\‘ﬁl% thenfofm of fpe)lﬂ%mt%?ﬂet@ufﬂmr@ateé tablets,
sugair-coited exbletss pramytes,oiard hindiBsfd gelat ciiptaleapubous, SMﬁﬁcﬁﬁEor oily

solﬁﬁoﬁsn t}?llugg 'é}ﬁﬂkloéﬁdﬁ} Qh%teﬁs%ﬂsp%r rg'rftclllnﬁ P reQ%lr%Ie Rk form of

I' aeroso
S“Rﬁoé‘lt%'@épsme e $AminiEHRkeR sCadr a}sgdgake OR@G?)r E#f@?tﬂ@ﬂy nmidie example
subzhtanebuisty| $ﬁtfaa{ds@ﬂarlyespﬁmtaabﬂoﬁsllyﬁnctﬁs Q”oﬁﬁ ENBIIBNE k@Btions or

mfhﬁorpyolﬁtﬂi ? r{fﬂp s%EtaBle {I‘z%b ralid) l?trm% ﬁre %‘i gxamf?le percutaneous or

rmaceu e SO
topwl i@@ﬁ@iﬁt&ﬁ“ﬁg é@raﬁhaamé@tmc Hie Ewmpesiaintotentst Hictuggse sprays or

trakdlednaA Ceadpdimos b @mk e 1hwﬁibhh1%m1ﬁ@tﬂatfbﬂ iRERKER G A¥sal sprays

or bspSeol BREGRH. VoD EERREE £ O8], \BRREN S5 ne gimterpa mode
of ﬁém@lfé@ﬁﬁbmﬁﬂ@%iﬁ/ intease of reriesgengipm )is thy injesdiomod /imfusion in an

aquieBed shaphxida0guéRdblaMekolugsmt ed salts, esters and
hydrates are converted together with one or nore

solid or liquid pharmaceutical carriers and/or
They detirasporskingophaszadepiicuh cemperitjons fthal@sd nsed,acéoarding to the invention

canFRbdRbA Qflth\é"siahdéi’g BREeREL KnbemRhak: H@&Wﬂ}&ﬁ{iaceutwal roducts.
i ngredients with therapeutic or pr ophyl &ctic %

into a suitable administration form or dosage form
Forwtiig lpurpmse, t drenob enotes edmpeunds gihthe faneulhe ¢hl) to n(IE)usmior their

ph)flﬁ)% éa’ﬂg t&Erafr{?gtsﬁfs] Qs"i‘érél ﬁ@gycﬂtékeare Hﬂﬁ@ﬁ&?ﬂ)@@t‘ﬁ@%iﬂ? Bhe or more

apeuti ca
Sohﬁr%fp\ﬁ'%‘* @PWE‘QF?‘VC@fW$ ¢ gBdlehoadiipres ¢ toREXEipippBuIgs Hodesired, in

cortifigation with other active pharmaceutical ingredients with therapeutic or prophylactic
action into a suitable administration form or dosage form, which can then be used as
pharmaceutical in human medicine or veterinary medicine. The pharmaceutical products
comprise a therapeutically or prophylactically effective dose of the compounds of the
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20 formulae (la) to (le) and/or their physiologically
tolerated salts, esters and hydrates, which normally
anmounts to from0.5 to 90% by wei ght of the
pharmaceuti cal product. To produce, for exanple,
pills, tablets, sugar-coatedgtablets and hard gelatin
capsules it is 5 possible to use |lactose, starch, for
ex e.corn starch or starch derivatives, talc
fogﬁlﬁgg (1g) to ) amefor digir pysidlegieadly talerstedcaly. csiess anehhydistes, which
nog@kiy hmonapHUT@s 0.316196% Y ARidho bf B8 pRirthataiticEXARIcE
fats, waxes, semisolid and |iquid polyols, natural or
hydrogenated oils etc. Exanples of carriers suitable
T priodpges fucxagpigopills.itehrlets, stgar-cortadpatiets apcblari galatin capsules it is

poséiblétib Qi@@ lac&fse,es@éfél'ﬁ 'félnécaﬁl'ple G Hﬁﬁ:haﬁ%tdw Génvatlves talc, stearic

wcfi St ki s et s B elotibospien fhospgii oy gcr o example
fatypwakeaspkemisglid ardieliquid pelyolscuptrabbrehpirdgenated oilf lee. Examples of
caﬁﬁ?@ Qﬂﬁgﬁ f@fs PH&ﬁcm; %Iﬂﬁﬂn@efof lefé‘ﬁmﬁl@ i éc%)on%@ﬂt&ﬁ’se bf emulsxons or

| ]!
syﬁggsaéﬂo\ggt I, B yqlégéigﬁlgglgitgda ccgw sp%%? F%tgsmo@ qucerc}{ po?yo?s, sucrose,
inVeyoplpat,i ghatoss, mamnithie cydetixtringetdzetablei dils eac. The compounds of the
fofn%ﬁ%‘ggj &)Lﬂér)%ﬂd ﬂt%&lﬂ'ﬁgélglgumgl £ @(ﬁé@%a@m és s ﬂﬁ’ﬂﬁt&%ay also

I nj ecti on of ducts For Tnfusio
beplyapilieed. #d tharpsulting LyoRhlizgies o be et BeaipsyEs 2 reconstitution
solutiph afdr Sexmmpﬂeg dier ar@iuciap Qryduetss faaf injetfog loy qabdutsaédirdinfusion.

Ex%ﬂlgde'é LB {Ental}ig Sl %EJP% ?@Eéa;ig{pla%sogp G IIE@ycopolymels of

e active i ngre carrrers af
leF@Hf)ngé“ beheesidi onal additives, for exanple f| |l ers,
di sintegrants, binders, lubricants, wetting agents,

‘I‘h% Qlltl'lllElCélﬁ[Cil %r%?}{:ltsslln%} ggsf ] H’feségf?{esgg eﬁien& and %%1 i3t aéso comprise

eners avor aronm
coawgeeﬁeeal additivesn for sexagpley EHers, dﬁmwgéﬁmt% ubiaders cb@ﬂC@FSs dgvetting

ageraé b lSre ), emalsifidid, ldﬁpdﬁr&mtsQ bref&i@dtsvel, vasRhay, eco&brﬂlﬁ@ Glavoring
alter

or goni;ﬂ%zin Sa%le}ltg thxck?ngrs {:lllﬁcnﬁhgﬁcfg?‘ sg% t:erc?esSSe’l 8881‘!?5%& S 9t Mubilizers

0s
or impegne &t @crimevefa dapet effnchuiakis 1o alipr blee axpratisi presspusd coating Agents or
anBéxidani®d physiologically tolerated salt, ester or
hydrat e thereof depends on the i ndi vi dual case and
shoul d be adapted to the individual circunstances for
Thandcmp.ga nftheebdtive tingrediemt eofciba iermmiladato bevagminidtered, antl/or of a

&%Ei‘éﬁlyofblérﬁt%d BAL, \¢kter SRR Rlekdoy dé{fen&?@n HleSif@RRluhIase and

sh?tﬁébsﬁ R e e Selapade ro et RO YL Sl o
wayoTkuss it depamds duittetnatire ofd saatrityof thé diskase coobepiveatatisand on the sex,

ag€ 'Wél eaqd n‘i’tflvﬁﬁlal W@Eﬁlbﬂ%r f ‘i’l’ié‘!ﬁfm&%‘ MEndNg'HE q}eﬁt@& Son?’tﬂc potency

are m ni ster Ition npound
angl gpisip of actiop og Qwépgapourgis 6@@1‘9"3%%@“6’1’ ethgp eﬂher %F“Gi inggedients

arel finintptdser] irpadetitionatol aprpoinds wfkBe farfdaty, 1.iln peacrtl, awatly dose of

ab8.1t?0 % 505106%21%%% gp&é?erfi@g*b 1 6395 PRe B8 é’tﬁ%HB% 0 %QQXS _mefkg (in cach

casmng RS A bety wcrgbt) KfPPEPPHER |0§\?énwerﬂ&ee iq ebﬁdeftfvee&hmg about
7513&&0 d@uﬂ;\ae tﬁl@éﬁlr%aff&ﬁ The muw @dsernﬁg beRdairgitagt e 4§isgle dose or,

es%giagy Cilgaumﬁt{%xog %rugcglamt%unt l:')eo vﬁgd {n% g%iurgq? %P (e example
two, three or four, single doses It may, dependmg on the m v1dual characteristics, be
necessary where appropriate to deviate upward or downward from the stated daily dose.
Pharmaceutical products normally contain 0.2 to 500 mg, preferably 1 to 200 mg, of an
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35 two, three or four, single doses. It may, depending
on the individual characteristics, be necessary where
appropriate to deviate upward or downward fromthe
stated daily dose. Pharmaceutical products normally
contain 0.2 to 500 ng, prefemably 1 to 200 ng, of an
active ingredient of any of the fornulae (la) to

l.e é and/.or its pf}ﬁi al ogi C?f{[l y tolerated salts. The

& dngredierr i cang Ptiing forpilae ({a)He (1s) | andier ﬁtatp@dmelyglchlév tolerated
sfts.ached Figures and the followwng 5 non-limting
Exanples. Fig. 1 is a schene that illustrates the
course of the events in the treatnent of increased
Tl pragent Hivantionrwidldg farthes dllusgaisd darthe ttaches Rigures gnd the following
gbnsiphivsgdxh@prs. First, usually within the first 6
hours after cerebral trauma such as CCT or
non-traumatic brain injury the 10 intracranial
Feeb dup echameyr hak Blustratesathe cpwise af Ihe evestgdn ¢k treapmbnt of increased

fntrforardall %b‘.@hwt Al se i gg‘saﬁcﬂehﬁz? as HREBRICKY FifsO usually within the

{ t {
A P b G el GO oD o Lk Of TSRO B B S SRaipliry the
ihpemghidugressaeancredses wantuticstly alevated &dvel, he. pievel amimcomes life-
tﬁl%ﬁ!e}i g' f‘b?%xgﬁiﬁrlbegﬁge rl?rl&kl@ tb %9&? 1t %cifd ﬂe%i‘a%1$r'd%ﬁ1e@§10n and

he endot hel | a nt has I N | CU
Llrﬁ%nﬁclé’élﬁll?ﬁs i @VBIF%W% é& P\'?Ss nefg, naeiéiﬁtf%ofaﬁ'ﬁjvtendme
dehieatbvebldScabed hdrtiy ldads fobani inicibiti@s @d the Hadstheltal INO tynthuse (e-NOS)

gﬁ;ﬁ&f&@ﬁ[‘gﬁﬂ% kcglcﬁ\ Q}%tl:;rgﬁit\ﬁﬂg 8L «8hae Qchlﬁéé 9\%.%%1@ el S 'lctivity is

al n_an o a ecrease LN

ipresed £ Thisis Thigkm accgmpyped i@ cOpIARHAD oﬁgload §"e°‘é‘i§ﬁ’él Q}B;Plam and thus
leddsaota, deoreage tnhhe ICB oeditHin dhene et hoers dfies tHeclem. As a secondary

e&ﬁ[:tmcle é\fﬁe %ﬁJog I:Trédﬁ %E@irer s lﬁleéorﬁg ggllﬂﬁssi\}ar a F’lt}:}e gesult of the

efl nes use esent enti on are
traugasthe pieridings asqérﬂaﬂﬁ peseéﬁrptulré\fcntlaheretableﬂ% BOBY fthe plped-brain-barrier

AMEUS Oihedit INOnSYOHA1 IR s{rithaOR-NOShahé iduciblel O NGhthase (i-NOS) and

t?ér/nn i O?Id{lﬂel% tﬁ'a@?( 2%1(5#3 %ﬁ aEtE\ﬁE% oq' h‘%h 4}19 i é:¥enl%s{}?a%%r trauma

anl dry ﬁmoncéﬁﬁﬂmfﬂirﬁn%cﬁwbvwcp@@ﬁlé gpah vmhv@p@@y lnﬂ@mtoaepuocesses
«@p a&:hh WizonebReis @6 Spoptdifsl 8 WEBta0 (e fBFRERE DE SdemLein|be prevented or

t}e%f"ed oge%vgre ﬁnregfghf%esexlsn gf @BOH Ehe V%ﬁ?n%gym o% h%%rsimgs blocked. This in

orna
thisr @piagenizes hines filataiioni of dflessmb plecrefebipd¥@nediying pmt He brain
ffedbiyhg bl ocked. This in turn antagonizes the

di l atati on of vessels steered by NO comng fromthe

brain 25 parenchynma. Figure 2 shows the contractile
RBffre & shofvs the contractile effect of 2,4-diamino-5,6,7,8-tetrahydro-6-(L-erythro-1,2-

dllulﬂf]i'réiéygfﬂ 5}}? p@erﬁhr_?e’lt% 1%(?5%@9%4{519‘1‘1@ deleriby M.*,K'r&beill crcles) and middle
é’ﬁ? P‘é%a/eg M%ﬁ@ge Gife, 5£§§te %@Eéﬂ E@P Br a+he contraction is

rﬂﬁf'ﬂsﬁbd s m\VidAve eldospcesardric lpessenit @mtredioaseldtsctd thedontraction of
tgé( ids é"ause-ﬁhﬁy qoRthMck %‘eﬂs SOﬁRIOHE%ﬁy Sgce!nﬁatfﬂ}l Bloﬁgfedlarmno-

express I n percent_contraction relative to

sed
5@‘6?1131‘ steahydio-Sfl-epHEo-d i ShYRSOPRYOPISHAINO 4 v KERFRbs 00 2
senllogdrainmic Eegle.concent rat i on of 2, 4- di ami no-

Example 1
Preparation of 2,4-diamino-5,6,7,8-tetrahydro-6-(L-erythro-1,2-dihydrox ypropyl)-pteridine

{H,-aminobiopterin)



10

15

20

25

30

35

5,6,7,8-tetrahydro-6-(L-erythro-1, 2-di hydroxypropyl)-p

teridine is given on a semlogarithmc scale. 35

Exanpl e 1 Preparation of

2, 4-di am no-5, 6, 7, 8-tetrahydro-6-(L-erythro-1, 2-di hydr

oxypropyl)-pteridine (1i4-aginobiopterin) 22

2,4-Di am no-5, 6,7, 8-tetrahydro-6-(L-erythro-1, 2-di hydr

oxypropyl)-pteridine was synthesized as follows: 5

Azodi carbonic acid ethyl ester was added dropwi se to a
2. 4iDiaroine-5¢,7,R2ettahydro-6- (L erauthed-§ 2bdiypskresipropyD)-18eripine was
syAthedized dsrQipnyl ) et hanol (5,1 g) and

tri phenyl phosphane (8,4 g) in dioxane (150 m) and

was then stirred at roomtenperature for 20 hours. The
Azmdicattiopic asits etioflester enapaddetiediopvies renai ndaturwast N2 1°2'-

Iy (3l nm

I RREES ) S gl B0 E KB e 4 0
in gD GhIOGBL and e Ty s R0 8K EREENE farcp0 hours. The solution
wdst 106y Bvd}ﬁW&E telietyairaiod whd ﬁBﬁﬁ/sEiIvB&!>i1!’;1ﬁI§-I(CI§1 akd ,pula&‘ij a silica gel

co LFE‘P {& %gi i ?I é)ﬁm‘%é Cfxl'lﬁlfeqyl&ggs rormlltdgh %)Jf) %{]Héon was first

checpaeaTaTheg MERE ELQ Mg/ baese (3 Handt BB cbBhexang 694), and then BIOAC

(152) Was Ased for 2ERIko¥phS 14 Shuate the reaction product. Concentration of the

| )et hyl bi opt
sofoh "SRR | VE T OBeBia) B89, obnd B3 e OV B BieEI- A2 ¢
ﬂlt{@h@“)d)etmoﬁa@pended in a mixture of methanol (90
m) and concentrated anm)nl a (90 M) and the resulting

SOl L1t g At tir rpo eratur r 36
N RO ot R e R B S Bt pongipo  mitore of
mafwinght90 mByend soncsdtraisd ng:r@ma:m mlaau theeeadtirgosodutiphass then
stite® atlrb&n térh%érﬂﬁlre ORI PhebluibR8vas rc%ﬂ&'n H td"\R3f the volume,

rmethanol. After cooling wn,
ex@%q%?ateé‘fif‘ﬁg 23k 57 R9HEP PBSE e \9§7z¥§h¥”|’i§‘ewcf"llf’e“tfated' The

reradihdsr was ieated gdorarmegthaipl. ddteovedinP40MA, calleetingthel pracipitation
and %bl‘ﬁﬁ@% eth\ér,eﬂhg roddetiy c(n%a @Jﬁ r P40y in 3 vacuum desiccator. Yield;

desoxy opt rin., Furt pur|fication can
3 3op¥| éﬁg@)l yH-HBinoy c‘il?éﬂ’ffﬁ fapfraig- b@“rff\?r cP‘}’éﬁ.“&PP‘i‘ 7§41 opptionally be
aceosplighesl Hyaegeystallination ofinged Jagge@mouhtt dF2iHafoll5 g) were
pre-hydrogenated in a solution of trifluoroacetic acid
pl aced in 25 a shaker under hydroge

50 i)
Ptéa %‘égﬂ% yese Pre-Ndggsatedisaoseinsion of g}ﬂtquafe@: @f.)‘d (391al) placed in
a shilen uadtd dgldrogerdatidaephesd YA thino-dpdess:8dsopeath (A @NE)i wete then added

and H%E‘EdL?palF ?%ess%&s%rong’?lgg ‘Whder sﬂﬁmﬁ lAL‘f%E ?Lﬁﬁnrx sét?xga rE:ptak? (200

mlm%d eff drangy ther rurgfisy afes ﬁ?mﬁlé@é n! hecnatabs pap sucked off unde? nitrogen
atrSs3bhiire,ahe YRS FOonGeRhEeatiEdd Up td @yalssy ABG FickAkk/HCl-gas (10 ml) and
el IR A 10 L et RERBH 08 ML s i e
stigpegs fop @e'sftrﬁlrh@@, herebp\aegodduriassuprecipittiionedsposited o Toru pleeigigation
waPs881eR| drfit v Rhed MBS the® bnd ThRd RIVEeC kRid RGP And P,0y in a vacuum

desiccator. Yield: 1,23 g (90%) 4-amino-4-desoxy-5,6,7,8-tetrahydrobjopterin.

CoH;34NsO7 x 2HCI x 2H;0 (348,3); theoretical: C 31.03, H 6.37, N 24.13; determined: C
31.23,H6.18, N 23.95.

Example 2
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was sucked off, washed wth ether and dried over solid
KOH and P4010 in a vacuum desiccator. Yield: 1,23 ¢
(90% 4-anm no-4-desoxy-5, 6,7, 8-tetrahydrobi opterin.
COH16N62 X 2HCI x 2H20 (348,3); theoretical: C 31.03,
H 6.37, N 24.13; determ nedz23C 35 31.23, H6.18, N
23. 95. Exanple 2 23 Determnation of the binding
ecifici H4- am nobi opterin by radi oactive
DG[S qtllal'l 9{;@19 gmdiﬂgespgqlﬁﬁp HyeaiminoliPpterdy by radioactive binding tests
HA- ami nobi opterin to various receptors of
h 0 L rel et er titive .
T o O, B Rl | USRS shetpB BT iuitfica
relpyaggh avas ﬂ%@na@@é A qempﬁf@tweoblﬂ@@scasw'ﬁ weiggfaradioactively labelled

lighta. ShetdempBinaticn PETICION VHeks if6r HOCHRMARCRas Ilﬂfﬂ’cﬂm%&% accordance

T

WARKERET I SEHYTRIRATLIE, Nfsl@g\ll; Nor o, MRERAD, F.A¢991) Proc. Natl,
Ac§§| ScilUB8a, 88 ﬂﬁé@ﬁo@ﬂ% 8168 tesBhFOnh@BEr T&ic oPYRPBLtalogue of

Ce P F
Ceé“’&r Fm}?hﬁfﬁffzf&?ﬁ%g&%edet erm Lgltol onaglf St her?ggo val ue

for each of the other receptors which were chosen for

The ﬁétﬁfrﬁhﬂloﬁ%fttﬁhe[@bnglu@%%@ﬁ bf i€ iofnér R %tors avhwh were d:hosen for

H4-.am nobi.opterin ried out as a escr
defermipiig tiept E‘Bg g sRecificiigef gb ampgbiptera Wak erriedaut ap also described
in e o@alogie dieerepe Patit, Framee elitish @00d.n Table 1. As can be

seen from Table 1, H4- aninobiopterin does not have

a measur abl e_Di nd| ng affinity towards_any other
The esuly g Hsted mFaRls b Axgarde seq fTable 1 Beapiepbiontssin does not
hayarty andaaurablevsindisig r sffiapy absaslCihyasthe depdsagfed fphikislogical

lmgoriﬂhlte}f%zcg %tldﬂlm&pﬁ Bb@;?t&%rsﬁaf a\?/se % ﬁjr: ﬁl%?of{? ype, the

A r'ecept or 0 are
N-laﬁthaﬂe'araéw&qatec@{l?lﬂ%ﬁ%@ptocefrthew%@Acne@@ftq:ry whggge stvelved in the
dedithaf ndubehapdetis iafleMECT OTMOLBAE) dugestsABatithe blRAIPE @6MPbunds used

in t'PE}‘ énhﬂ@cr% %pdxé"b%( a} E&aet@%&g%@f&ﬁ{nt%l?&f@r%e tt%ugéhlng to NOS.

I'i 4-am nobi opterin on the specific radioligand binding
to receptors studied and | €hfle 1val ues for reference

Eft&gpgtolt-u%gﬁlféfj k R Co)m'g}egslpgcgﬁnh%&hé%ggﬁ 1}1 %g)tf rggeéaﬁ%'\é gtﬂdicd and ICsq
va é@rfgmfwencﬁ @¢mmq@s[g with ikhersbbioging affinity 10 thel gi CBOegaptdy

Cerep catalog  Receptor Hy- Reference compound
ref #/page aminobiopte
rin
10 pM ICso  (nH})
(nM)
802-1a/35 oy - Prazosin 0.31 (1.2)
(non-selective)

802-1b/36 0y - yohimbine 74 0.8)

(non-selective)

802-2ah/38 By %) - Atenolol 1,300 (0.9




(nM

802- 1a/ 35

(non-sel ective)
(non-sel ecti ve)

(0. 9)

compound ref
(nM 802-2bli/

24 Cerep

ar

802-2ah/ 38 Rt (h)
cat al og Recept or
. #/ page am nobuopte rin
38 (32 (h)

Lo

Prazosin 0.31 (1.2)
802-1b/36 a.2 - yohinbine 74 (0.8)

- 1C

- At enol ol
H4- Ref erence
10 M1 G50 (nH)
118551 2.3 (1.6)

1, 300

824—t-39—AF
Cerepgataleg saRegeatirn 0. 69 (0. ¥+ 803-
90 0.78 (1.1)
825-1h/ 47 ETA (h

A s S

e

5.5 (1.1)

L)

825-2h/ 47 ETn (h)

GABA -

Musci nol

GABA 27 (1.3)
7.2 (0.

s2ghiB1 pocidi b
sl i nentep

805 10%5

803-2h/45
825-1h/47
825-2h/47
804/48

804-1/48
804-2/48
895-1/49
895-2/50
895-3/50
882-h/51
881/51
805-1c/54

805-2/55
861-5/56
806-1h/60
806-2h/61
806-3h/61

Dl (#)
D2 )
ET, (h)

ET, (B)
GABA

8)

en

PRPNEP-N PN
SdlarasT It

O LA_0)

3Oy — 824~ 2h/ 40 AT2
1h/ 4Rdfkrefide)compound

803mdf¥bttped?2 (72) - (+)butacl anol
- endothelin-1 0.13 (1.0)

804/ 48

Q.12 (1.4)

(nobe gl ective) 804-1/48 GABAA -(nE)

804- 2/ 48 GABAn -

; = = =gutarat :
So&ﬁbh?é_@e - Rdfthic acid 26 (1:0) 896IBI8561 NVDA - CGS

Bacl of en 10

882-h/51 EGF (h) 10 EGF 3.1 (1.5)

(non-selective)

GABA,
GABA;
- AMPA
Kainate
NMDA
EGF (h)
PDGE

H,
(central)

(1.3)
(0. 6)

DGF BB 0.10 {1.9)

10

sgelsinc/ 54 H,
(central) 805-2/55 H2 -
861- 356 | p3atalagin 1 4 5)| PB633

SCH 23390
(+)butaclamol
endothelin-1
endothelin-3

GABA

Muscimol
Baclofen
L-glutamate
kainic acid
CGS 19755
EGF

PDGF BB

pyrilamine

cimetidine
D-(1,4,5)IP,
pirenzepine
methoctramine

4-DAMP

- 19

0.78
5.5
0.13
0.12
27

72
108
850
26
222
3.1
0.10
1.8

781
33
11

L5

(1.6)
(1.0)
0.9)
(L1)
(1.1)
(1.0)
(1.4)
(1.3)

0.8)
(1.1)
(0.8)
(1.0)
0.9)
(1.5}
(1.9)
(1.3)

(0.6)

(1.0)

(1.0)
0.8)
(14)
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806-1h/60 M (h) - pirenzepine 11 (1.0) 806-2h/61 M
(h) - methoctram ne 24 (0.8) 806-3h/61 M3 (h) 10
4-DAMP 1.5 (1.4) 25 Cerep catal og Receptor H4-

Ref erence conmpound ref.#/ page am nobiopte rill 10 uM
IC50 (nH) (nYl) 830/68 PAF25 WEB 2086 8.9 (1.0)

808- Ib/71 5-HT,a - serotonin 14 (0.9) 808-1d/71

b_
 Cofe e nﬁ%eﬁc’tl 1) 808- 2¥h/ 72 5-HT2

rotonrn Z.o (0. ocUo-ZN/ /1 - HIZA n -
ﬁjenceco poun

refgdpageoni n 42 (0.8) 813AmMokspreogen (ER) -
17-J3-estradiol 1.8 (1.3) .848-h/79 Vitamn D, (h) -
la, 25-(OH) 2D3 4.2 (1. 8)‘8‘6@-—1:‘1‘/'82 CaZ—cthannet—
nitrendipine 1.4 (1.4) (LOBMHP site) 861-L2/82 ICso  (nH)
Caz*rchannel - diltiazem 27 (0.8) (L, dilti azem(ajvt)e)

L3783 *—channel - D 600 12 Ver

83§%%e) 863- 3 K*ATpchannel " - gl B@ﬁ)%%gﬁﬁ de 1.3 3?4) (1.9
/ 84 hannel - a- dendrotOX|n 50 (1.0)

Sog-ggﬁi/ 84 3 é" channel - a-dendrof8x| Hrb 50 (1. 0) For(o‘g)

noblﬁﬁzltgen n, the results ar €. ?3&‘&{ essed as (0.9)

per cent "t i on of control speci bi ndi ng rrean

S0N3LHES % The synbol _- i ndigat&gaan i nhi bitg on ¢ )
of Iessthan /) Exanple 3 5 In vitro speC|f|C|ty of

gokievamnobi optrersn The physi ol ogi cgtobhifnect of {09
H4- am nobi opterin on NO synt hases was further exam ne

gismscel | crdibodse(ERgSts wi th. cel | s 19psseadibng rel @want (1.3)
receptors by use of the protocol described in the

g4gar®l ogue VitarfiaMypy Paris, Francelegdi(OEP2D2002 @gee (1.8)
Table 2). The determ nation of the IC50

861-1L.1/82 Ca® channel - nitrendipine 14 (1.4)
(L, DHP sita)

861-L2/82 Ca™ channel - diltiazem 27 (0.8)
(L. diltiazem sile)

861-L3/83 Ca* channel - D 600 12 (0.9)
(L. verapamnil site)

863-1/83 K*srpchannel - glibenclamide L3 (1.4)

863-2/84 K*y channel - a-dendrotoxin 0.50 (1.0}

863-3/84 SK*¢, channel - a-dendrotoxin 0.50 (L0

For Hy-aminobiopterin, the results are expressed as a percent inhibition of control specific
binding (mean values ; n = 2). The symbol - indicates an inhibition of less than 10%.

Example 3
In vitro specificity of Hs-aminobiopterin

The physiological effect of Hy-aminobiopterin on NO synthases was further examined in cell
culture tests with cells expressing relevant receptors by use of the protocol described in the
catalogue of Cerep, Paris, France, edition 2002 (see Table 2). The determination of the IC50
value for each of the other receptors which were chosen for determining the binding
specificity of Hs-aminobiopterin was again also performed as described in the catalogue of
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10 value for each of the other receptors which were
chosen for determ ning the binding specificity of
H4- am nobi opterin was again al so perfornmed as
described in the catal ogue of 26 Cerep, Paris,
France, edition 2002. Furth@&énore, the nodul atory

ef fect of H4-am nobiopterin on the P-adrenoceptor-G

Cé?épptlﬁiqyﬁ e %tﬁ%on( {(ﬁ‘ﬁl u1%2/e§l3§@1%a i Udlﬁ%ﬂgbﬁ gfgag%é%fzﬂ%ﬁgbioptedn
ony the g@@?ﬂ%ﬁﬂh@ 2@@‘3211 éﬁilnliﬂén@?blet g:;web sdiedclt atcaguef the assay

debrribbe ifi a8l 153-Rf (pf hepeaRX PSI-DHRPL §3t?rcﬁ’ B mb | Zftbol BF the Cerep
cali'lg’&}kgl s 2 and 3. These data al so confirm

24Hi nobi opterin has a preferred bindi ng afflnlty to

NOS. Table 2 10 Effects of H4-am nobiopterin in
The trekhilte df GRkd eﬁieﬁ{n@ﬁﬁ aﬁ:ss‘iﬁ}{ﬁm{z@@@n LETIIS ﬁl%lld@ STH{e8¢ data also confirm
erence conpoun at a S H4- am no-
AR BB G Acee T LN BTGV 81 RS- page 10
IC50 (nH) (AM) 766-i1/ 112 NOS inducible - L-NWA
185 (1.0) (whole cells/ Spjﬁa Eeoi;hot 0.) 766-c/ 112 NOS
constitutive 76 L-NWA O %’ (endot hel i al)
752-ch/  PhBEpHbef siraingigpteringn qwclﬂ dvl QY BSPF 114
111(h) 752-e/ 1lsndROgsphesiesifefeasecompduids i danol e
0.35 (1.0) V (h) 735/122 Cat +- ATPase - thapsigargin
B8+ (>3—(pupr—40—tH—+23t—type—Caz+
Cerpp Patélnedisml}ﬁe O 0038 (0Fyamintrannel (st Refereacedympounds
ref.#/ biopterin
page 10 uM ICso (nH)
(uM)
766-i1/ 112 NOS inducibie - L-NMMA 185 (1.0)
(whole
cells/spectrophato.)
766-c/ 112 INOS constitutive 76 L-NMMA 0.14 (2.7)
() |
(endothelial)
752-ch/ Phosphodiesterase - milrinone 0.31 (1.0)
114 1 ()
752-ef 114 Phosphodiesterase - dipyridamole 0.35 (1.0}
V (i)
735/122  Ca*-ATPase - thapsigargin 0.087 >3)
: (pump)
740-1/123 L-type Ca2+ - nitrendipine 0.0038 (0.8)
channel
(stimulated)
739-1/123 Na' channel (&) 12 tetrodotoxin 0.0068 1.9
{(stimulated)
734/124 Na*/K* ATPase - ouabain 76 (0.8)
(pump)
706-2/ 127 Protein kinase A - HE9 0.10 (0.6)
(stimulated) ’
705-dh/ Protein kinase C-8 Staurosporine

128 (h
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739-1/ 123 Na+channel (h) 12 tetrodotoxin 0.0068 (0.9)

(stimul ated) 734/ 124 Na+/ K+ATPase - ouabain 76 (0.8)
(punp) 706-2/ 127 Protein kinase A - H89 0.10 (0.6)
(stimul ated) 705-dh/ Protein kinase C-S Staurosporine
128 (h) 27 Cerep catal o As8ays H4-ami no- Reference

corrpounds ref.# /[ Di opteri n page 10 M1C50 (nH) (Al\/p

Cc‘“ﬁ%ﬁ%tﬁ s 12909 0.0

ref#di prami ne 0.044  791- 4biogidsin Cel | prol i feration 23

pa aget @urosporine 0.0025 92), ADEGF stimul ated A-431)
®791-3/ 146 Cell proliferation - Cycl ohexim de OCf

(11/ upt ake - NE U 0019 7121141 DA
P 8@ rlﬁl7@[0/ 141 effpgngk gompounds

(PDGE-stimulated Bal h/c 3T3) 760/155 ATPase (NA:MY) -

(nH)

T1dldbai Muatgke(l 3) 761-h/- 156 Adébgdpqﬂmbl nest 80819
sti 056 (1.0) se (h) F 203, the
712?@@u|t PBt g?(pressed as a perce ?Qﬁ tion 84018
710ngtrols,1q@tugiékgy (mean val ues ; 1&'&1%1-3 9The sYymRal -
0

I ndi cates an 1 nhibition of less t Tabl e 3a

791E£/f1d6t Cetifproifearbmobi opt e2d n i n thawsdpadhed cebbo2s

bi ol ogy#jassays 5 and I C50 or EC50 val ues for the
r ef er en@@-strotpodaral) Cerep cat al og Assay

791H-14fri KisBipogliferation Ref er ence conpdipmstbhexiefidet /  0.19

(PDGF-stimulated
Balb/c 3T3)

760/155 ATPase (Na7/K") - ouabain 0.28
761-b/ 156 Acetylcholinestera - neostigmine 0.056

se ()

(1.3)
(1.0)

For VAS 203, the results are expressed as a percent inhibition of control activity (mean
values ; n = 2). The symbol - indicates an inhibition of less than 10%.

Table 3a
Effects of I-I.;,—aminobioptérln in the studied cell biology assays
and ICsq or ECsp values for the reference compound

Cerep catalog Assay Ha-aminobiopterin Reference compound
ref.#/
page 10 uM. ECso
(M)
758-2a/ 134 B-adrenoceptor - | 11 isoproterenol 24
G protein
coupling

(agonist effect)

For Hy-aminobiopterin, the results are expressed as a stimulation of control activity

(mean values ; n=2).

Table 3b
Effects of Hy-aminobiopterin in the studied cell biology assays
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page 10 M EC50 (M 758-2a/ 134 (3-adrenoceptor- 11

i soproterenol 2.4 G protein coupling (agonist

ef fect) For H4-am nobiopterin, the results are
expressed as a stinulation of control activity (nean
values ; n = 2). Table 3b 1B8Effects of

H4- am nobi opterin in the studied cell biology assays
28 and |1 C50 o C5 reference compound
Cerep catak A% I:§ 51125%% %’J}B%Si%’p{h&er FeRe OPIERd conpound
ref. / page 10 .M 1C50 (nH (AM 758- 2b/

! or-G 31 1C 1_”}[ ' 4 pr |
cog?l I ng %8%06 (ant agoni st e éagngteé}ér RésEleflce compound
rfFni nobi opterin, the results are expressed as a

pegecent of inhibi t| on of contypim activity (mean, (,,H)

val ues , h=2). Exanple 4 5 Characterization Eg ;)t e
contract-e—action—of—Hi-am-nobi-epterin-i

f1a8- Zb/erekBFaiwnoamtar—Ges The conBtactile eiflect ofl (0.7)
4z4- di am e1ﬁc§ -tetrahydro-6- (L-erytdysps1, 2-

di hydrox ropyl eridine in isolated rat basilar
arteries W“Pﬁ&’?‘s‘: ﬁ)mddlp cerebral arteries 10 (MCA)

‘FGSHI esirobioptrideme iishiecarbyx esed 45 M@r@ht 8 inhibRRBlF 86 rol
20k R0 vaddes 9= 40T these experinents ring segments

Dawl ey rats (300-450 g) were prepared as described in
Ex§ﬁ@13|4|ing et al., 2000, supra. After sacrificing the

ani mal eedi n romth rot . arteries th
ChERePReaS Qe ROy IS 15 oI epett risphed oo carbra
arterizdi f i ed Krebs Hbgest att sol ut| on havi ng t he

conp05|t| on (mVM; Nad, 119; KO, 3. 0 Na2HP04, 1. 2;

Cad 2 C12
The contractﬂe ef%ect Ngf 2 4-3ammo } 6,7, 8 -tetrahydro-6-(L-erythro-1,2-
dihydroxypropyl)-pteridine in isolated rat basilar arteries (BA) and middle cerebral arteries
(MCA) was tested as described by Schilling et al., Peptides 21 (2000), 91-99.

For these experiments ring segments of cerebral blood vessels from adult male Sprague-
Dawley rats (300-450 g) were prepared as described in Schilling et al., 2000, supra. After
sacrificing the animals by bleeding from the carotid arteries the brain was quickly removed
and immersed in precocled modified Krebs-Hogestétt solution having the composition
(mM): NaCl, 119; KCl, 3.0; Na,HPOq, 1.2; CaCly x 2 Hp0, 1.5; MgCly x 6Hy0, 1.2;
NaHCOs, 20, glucose, 10. By use of a binocular microscope the respective artery was
meticulously dissected and cut into four ring segments that were mounted on two L-shaped
stainless steel wires (70 um) in an organ bath of 5 ml volume. One wire was firmly
attached to the wall of the bath whereas the other one was connected to a force transducer
mounted on a microdrive (M33, Mérzhiduser, Wetzlar, Germany). Changes in isometric
forces were measured by a transducer coupled to an amplifier (Q11 amplifier and QT233
amplifier, each by Hottinger Baldwin, Darmstadt, Germany) and displayed on a pen chart
recorder.

After mounting, the segments received a 90 min accommodation period with gradually
increasing the bath temperature to 37°C. Bath solution was constantly bubbled with a
humidified gas mixture of 93 % Ox/7 % CO, resulting in a pH around 7.35 at 37°C.
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NaHCO3, 20, glucose, 10. By use of a binocul ar

m croscope the respective artery was neticul ously

di ssected and cut into four ring segnents that were

nmounted on two L-shaped stainless steel wires (70 m

in an organ bath of 5 mM vd%nme. One wite was firmy

20 attached to the wall of the bath whereas the other

one was connected to a force transducer m)unt ed on a

m crodrive (M3, Marzhauser, Wetzl ar,
Dutipg seresnmerdafisn tie saeEent d’i‘f‘é‘“ééeﬂﬁétP@Yrﬁélé%%a“‘bFsB““ tension was
adjﬁﬂéiﬂ sflpsab £ %ﬁihelde\bl@n dbrca M) f Tieredff, 1a pafgabidel @htrautidn was

obt%;%gy g)écg'%@‘:, ntiﬁuagomt&%é wmf fiéﬂ'gf/f KBﬁth\QA sgluﬁon (NaCl replaced
by K&to Sdgnentmatadewelppqﬁjgmthmf weleghis pngd r'@@épqp@gmg state of
the%%mléh@& %@m&atmgnc@ﬁmm ab&ljid&h@ﬁ ad H@tﬁ&holﬂnﬂ ¢I0e8.% D* VD)

ature to a [
st RSP B SRR T A Q1) TP e R g e bath
sol@rsorp/mm/ta riodiftrl KeebsHHogestfiti whanqmsade@@ﬁmdﬁbw #ys ®Fgibed by
saﬁﬁmuD&f LNG0BEC PR ARy QBrhdes SEANREY SeipdiRn! SREAMEBY % of

r 6t ched and t t
DGR e GEBITEN e feng neora FEh Shi 4 ehecdo oo
anatysiy. (@ eddhaegmens: H@mlaohneptemxy wex theargpliagl cuneldbely (107" to 107
M Zx?lbuhizgég(iﬂ\érggenlzlﬁ S & esgleuéi’f&@ivé N%@en%r@@ér@qgtgl in a

t hat eve ess th .5 nN
e CATASDIRIRBGANER) B9 HhSCIRRAIREOB, Hhrehe FReRts Veit Tncubated
und d‘@dtﬂﬂ@ tensionScHaeftetide dbrittactormilhat a(ma’acampl wgatesnredfin mN
acet ﬁ{ 112@MmM K*-
forgg &/e;‘r‘ ?e% érdgﬁ E‘r?;c%ggﬁ#& r%g émk%cu?@ e y exc;bgngl ng
KlQhﬁéC’bélplh Se@s@%{ﬂ on back to nodifi ed Kr ebs- Hogest at t
solutlon as descri bed above. As described by

Schi t 0
Th? é?slg %lﬁe S\él)I% ggeé%% g% cgyug‘{ Qef 8 pr eco%t r ac?minlabf‘ﬁ@!eﬁn caused 2
cleaemicensration dependent woatrictipie f befhiratchnsdarrasierighpagpuddle cerebral

artérfb%l udestdinBlyt Mifese BIY S:Ji&rlyhﬁdxeﬁe hthé egeoebiitractorial effect of Hy-

nobi opt er,i n_was d 0:

arTgbiEgiegn RE S 7 oy 003 5 UL d6u it ibeasea

inttaheaniaf pressuiay rcomtraptinedilaigd blqodtvesselsin ge bsdnyr ower
concentration range) into the bath solution, wherein
the segnments were incubated under resting tension to
characterize contraction. The contracti on was neasured
in mN 15 force and expressed in percent reference
contraction (contraction caused by 124 mM K+- Krebs
sol ution, see above). The results are shown in Fig. 2.
As can be seen from Fig.2, H4-am nobiopterin caused a
cl ear concentration dependent contraction of both rat
basilar arteries and mddle cerebral 20 arteries.
Accordingly, these results clearly indicate the
vasocontractorial effect of H4 am nobiopterin on the
brain vessels and thus its suitability to | ower the
I ncreased
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intracranial pressure by recontracting dilated bl ood
vessels in the brain. 30 Cainms 5 1. Use of a
compound of the general fornula (la) NH2 4 OHR H N
CH i -RR N4 36R3 22\ 61 3 HRNNNH HH(la)
10 for the . manufacture of a pharmaceutical conposition
for treating increased intracranial pressure, wherein
in formula (la) R, R3 are 3thdependently selected from
Hor OH R4 is H.CH3 .CH2OH, CHO kj'is H,.CH3,
CH2CH, CHO or slower C1-C9 al kyl radical, which can
be a straight or a branched chain, as well as
(CHO)IT Yor (CHOH))n: (CH2),n W 15 wherein Y.is.
hydrogen or a |ower alkyl radical, Wis hydrogen or a
hydroxyl group, an n and mare independently from
each other 1-20. 2. The use of claim1, wherein R and
Claigi®® in formula (ra) are hydrogen, R2 is nmethyl and R3
I's hydroxyl. 20-3. The use of claim2, wherein the
conmpound is 2, 4-diam no-5, 6, 7, 8 tetrahydro-6-
( - yeyf b eamound of, thyaereiRl BFBIRAY). pt eri di ne. 4. The use
of a conpound of the general fornmul a'F(I b) 25 31 NH2 -
H R5 NH, . OH ™

R
| H
N
5

R
N ~L7 | -
: 6
3 - ., R3
3\1 3‘/7\
HaN’ N7 N ] TH |
Hooy .
) o (la)

for the manufacture of a pharmacelitical composition for treating increased intracranial
pressure, wherein in formula (Ia) Ry, Rg are ihdepgndenﬂy selected from H or OH, R4. is
H, CHa, CH,0H, CHO, R;is H, CHj, CH,OH, CHO or d lower C;-Cy alkyl radical,-which
can be a straight or a branched chain, as well as (CH(OH)),-Y or (CH(OH)),-(CHp) - W,
wherein Y is hydrogen or a lower alkyl radical, W is hydrogen or a hydroxyl group, an n
and m are indcpcndentlj from each other 1-20. S

5. The use of claim 1, wherein Ry and R4 in formula (Ta) are hydrogen, Ry is

metﬁyl and Ry is hydroxyl.

- 3. The use-of claim 2, whérein the compound is 2,4-diafnino-5,6,7,8-te¢ahydro-6-
(L-erythro—l,2-dihydmxypropyl)-pteridine. '

4. The use of a compound of the general formula (Ib)
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N/ 2RA HZNN N HH H (I b) for the manufacture of a
phar maceuti cal conposition for. treating increased
intracranial pressure, wherein in formula (Ib) Ri,
R2, R3 "and R4 are independently frorn each other H or
504 R5is H CH3, CH20H, CHO or a lower C-C9 alkyl
radi cal ; which can be a straight or a branched chai n,
as well as (CH(OH))n Y or (BHOH))n(CH )nmMWN wherein Y
is ‘hydrogen or a |lower alkyl radical, Wis hydrogen
“or a hydroxyl group, an n and in are independently
from each ot her 1-@@. 10 5. TheRuse gf claim4,
wherein R5.is nethyl> R3 i's hydq ! R2 and R4 are
both hydrogen and R is. UX_ or hydroxyl .
6. The use accor giZng Ay ’ %o 5, wherein
: pr.ssu e |s caused by
cl osed crani ocefebral l{trauma|or Rey Ren-traumatic brain
injury. 15 7. S ®
formula (1a)N y 4CH C-R2 Ns 6 R3
2 ~ ~1 8 2N N-H H H (IaW 20 for the magwf acture of
a pharmaceutical conposition for treating secondary

brain danage, wherein the secondary.brain d
fo tham bR P EREGRIESS COITBEGR Fon FEAFHG PATEL (1 b
pICSSL@é\%%%L}ZIH AEREACBYRL, R, SRl 21 RG dref 1ﬁcﬁﬁbﬁdemry Fohh, eal¥ other HHor
OH, Rs is H CHa, CHZOH CHO or a lower Cng alkyl radical, which can be a straight or
a branched chain, as well as (CH(OH)),-Y or (CH(OH)),-(CHp) - W, _wherel_n Y is

hydrogen or a lower alkyl radical, W is hydrogen or a hydroxyl gi‘oup,‘ an n and m are

' independenﬂy from each other 1-29.

5. The use of claim 4, wherein Rs is methyl, R; is hydrogén, R, and Ry are both
hydrogen and R1 is either hydro gen-’ or bydroxyl.

6. The use according to any of claims 1 to 5, wherein the increased intracranial
pressure is caused by closed cramocerebral trauma or by non-traumatlc bram injury.

7. Use of a compound of the general formula (Ia)

. -- R
" NHy R, . OH 1
L | ‘LH l R
— T N2
NP ¢ 5\\?’// ‘
i, Rs
. 1 8
HoN N N H
o H H

(Ta)

for the manufacture of a pharmaceutical composition for treaiing secondary brain
- damage, wherein the secondary brain damage is an inilammatory process, wherein in
formula (Ia) R, Ry are independently selected from H or OH, Ry is H, CHs, CHZ#OH,
CHO, R, is H, CHj, CH,0H, CHO or a lower C;-Cy alkyl radical, which can be a straight
or a branched chain, as well as (CH(OH)),-Y or (CH(OH))p-(CHg)a-W, wherein Y is
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30

CHO R2 is H CH3, CH20H, CHO or a | ower Cl-Cy al kyl
radi cal, which can be a straight 25 or a branched
chain, as well as (CHOH))II Y or (CHOH)n (CH)InW
wherein Y is 32 hydrogen or a |ower alkyl radical, W
I's hydrogen or a hydroxyl group, an n. and mare
i ndependently from each other 1-20. 8; The use of
claim7, wherein RL and R432n formula (la) are
hydrogen, R2 is 5 nmethyl and R3 is hydroxyl. 9. The
use of claim8 wherein the conpound is
2, 4-di am no-5, 6, 7, 8-teti ahydro-6- . ' .
(L-erythro-I, 2-di hydr oxypropyl)-pteridine. 10 10. The
hydrggea g3 lgweronloh tadirab iV ﬁ%vdgwq@ Rk hydnonyl goupl i) o alH: Rie
indefRRdMIGHRM cadl fi%r R40, N N'N H H H (Tb) 15 for the
manuf acture of a pharnmaceutical conposition for
treating secondary brain danage, wherein the
S €& dfhel any ob tlain 7,0l Rij Send R4 i foBMIMRRY MreHyBRESS R, is
' formula (Ib). Rl, R2, R3 and R4. are .

: er.ein -
. QO&ﬂﬁQ%@ﬁH@ﬁFF “fromeach other Hor OH, as is H, CH3,

CH2OH, CHO or a lower CI-C9 al kyl radical, which can

be raiaht qQr_a branched chainp, 20 .as ] a
- ( %4???5—&‘ "'n"f%ﬁ&? %(‘%B—fife PP )‘#ﬂﬁ%‘é‘f*@%ﬁﬁ?@@yﬁfc’-ﬁ-

(L-erpsper-b@alinydroxyprdpylyeteridinky|  radi cal ,. Wis hydrogen or a

hydroxyl group, an n and m are independently from each

other 1-20. 11. The use of claim 10, wherein R5 is

methyl, R3 is hydrogen, R2 and R4.are both 25

hyidr Bgene affactoRpoting ofiht gererahfdimalg€h) or hydr oxyl .. 12.

The use according to any of clains 7 to-11, wherein

the inflammtory process.is *~ caused by cl osed

crani ocerebral .traugg or by non-graugatic brain

injury. 30 13. The luse of any oflcl ims 1 to 12.for

the treatment of a Jpanmal  especlal | aRshunan.'
.
Ry Ry
N H :
R Ty

_for the manufacture of a pharmacentical composition for treating secondary brain

- damage, wherein the secondary brain damage is an inflammatory process, wherein in

formula (Ib) Ri, Rz, R3 and Ry are independently from each other H or OH; R; is H, CHj,
CHQOH; CHO or a lower C;-Co alky! radical, which can be a straight or a branched chain,
as well as (CH(OH)),-Y or (CH(OH)),-(CHy),,-W, wherein Y is hydrogen or a lower alkyl -
radical, W is hydrogen or a hydroxyl group, an n and m are independently from each other
1-20.

'11. The use of claim 1 0, wherein R; is methyl, R; is hydrogen, Rz and Ry are both

hydrogen and R, is either hydrogen or hydroxyi.

12. The use according to any of claims 7.to 11, wherein the inflammatory process is
caused by closed craniocerebral frauma or by non-traumatic brain injury.

13. The use of any of claims I to 12 for the treatment of a marmal, especially a

human.



